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OIL INDUSTRY IN BRIEF 


Here are the latest industry trends, 
revealed by WORLD OIL and industry re- 
search: 


On the plus side 
Petroleum demand improves. Demand for 
all oils averaged 10.2 million barrels 
daily in November, up 1% million barrels 
daily over October, and 897,000 bar- 
rels daily or 9.6 percent higher than 
November 1958 . . . See Page 25. 


Oversupply decreases. Previously both- 
ersome surpluses of products have been 
cut sharply. Prospects are that indus- 
try will start new year with crude oil 
Stocks and principal refined products 
at economically desirable levels... 
See Page 25. 


Prices stable. Product prices have 
been holding up well in most areas. Some 
weakening of gasoline prices have been 
balanced by moderate increases in heat- 
ing oil prices... See Page 25. 











Equipment sales increase. Purchases of 
oilfield equipment and machinery in- 
creased about 16 percent to $930 million 
in 1959 . . . See Page 13. 


Gas wildcatting up. Gas and condensate 
wildcats were the only phases of drill- 
ing activity showing increases during 
first 1l months of 1959, with gas wild- 
cat total up 26 percent to 257 wells... 
See Page 29. 








On the minus side 





Rig totals decrease. 4,178 rigs were 
operating on October 31, down 232 rigs 
or 5.35 percent from same date in 1958 
» « « See Page 29. 





Daily completions down. New well com- 
pletions averaged 126 per day in Novem- 
ber, down 9.7 percent from 136 per day 
average in October and also in November 
1958 . . . See Page 29. 


Footage decreases. Footage drilled 
averaged 510,000 feet per day in Novem- 
ber, down 10 percent from October and 
3.8 percent from November 1958 . . . See 
Page 29. 


Natural gas issue confused. Govern- 
ment says industry should initiate new 
natural gas bill, industry says govern- 
ment should. This stalemate and other 
factors may delay passing of workable 
measure .. . See Page 17. 











a Quick Look 
at this issue... 


BUSY OIL MEN: To help you put first things 


first, scan these time-saving digests on this 


and the following pages, checking those 


you want to read first. 


PRODUCTION PRACTICES MANUAL 


The oil and gas separator Phe conventional 

separator is widely used in the field and is con- 
sidered a basic item of producing equipment for both 
oil and gas wells. Some types of gas wells are produced 
exclusively through separators and almost all type of 
vas well producing equipment (dehydrates, H-C_ re- 
covery units, etc.) utilize separators within their systems 
to some extent. Because conventional units must be 
selected with care for proper results, Part 1 of the 
Production Practices Manual is devoted to this subject. 
This initial installment discusses conventional separation 
in detail, including advantages and disadvantages of the 
various type of vessels and correct methods for selecting 


the proper unit for a particular application Page 84 


The low temperature separation unit . Phe 

low temperature unit (LTS) is widely used in the 
production of natural gas wells when a pressure drop 
between wellstream flowing pressure and sales line pres- 
sure of approximately 1,000 psi is available. Basically 
the mechanical low temperature unit consists of a low 
temperature separator, free liquid knockout, heat ex- 
changer and choke. A flash or second stage separato! 
also can be used to advantage in most cases. This section 
of the Production Practices Manual discusses each of 

component parts of the low temperature unit, the 
various types of low temperature separators, use of LTS 
units with accessory equipment (stabilizers, steam gen- 
erators, glycol injection systems), piping and hook-ups 


- . ». » Qa 
and some operating techniques Page 95 


The long cycle dry desiccant dehydrator 

Dry desiccant dehydration is an accepted, proven 
method of drying natural gas in the field. Adsorbers now 
in use, all of which do an excellent job, range from the 
vertical downflow type to the compartmented horizontal 
type. Because of conservative design which allows 8-hou 
heating and cooling cycles, the long cycle unit will pro- 
vide very low dewpoints, particularly in cold weather 
areas where extreme dependability is a necessity. New 
desiccants, better equipment and automation have stimu- 
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ited interest and increasec acceptance ol the tech- 


que Page 100 


The calcium chloride gas dehydrator 
Calcium chloride gas dehydration units use a solid 
chemical bed for dehydration of natural gas. A series 
self-circulating trays are used to handle brine formed 
the unit. These units operate efficiently over a wide 
inge ol flow rates, pressures and temperatures. The 
dehydrator has no moving parts, requires no regenerativ: 
ater or process pump and will operate unattended for 
long periods of time. Because natural gas contains no fret 
xvgen, Interior corrosion has not been a problem. CaCl 
nits Now are beine used to process Vas containing as 
wh as 60 percent hydrogen sulfide. For a complete 


scussion of the CaCl. unit, se Page 105 


How major geologic features developed in 
Kansas 
Paleozoic times combined with gentle regional structural 


Deposition and erosion cycles during 


ovements throughout the post-Cambrian provide the key 
inderstanding the origin of the state’s widespread oil 


ind gas fields for guiding exploration for new deposits. 
\ concise and thoroughly illustrated article is given by 


authorities on Kansas geology 
Page 119 


Ol the foremost 





New drillingmethod described 


SUCCESSFUL FIELD tests of a new reverse circula- 


on method reveal the following advantages: 


we @® Provides accurate evaluation 
of the entire lithological inter- 
val, thus aiding the search for 
stratigraphic traps and other 


structural phenomena 
@® Reduces hydraulic surface re- 
quirements 


@ Minimizes lost circulation con- 


ditions 





@ Minimizes crooked hole prob- 
lems 


lhe core is broken off in sections 2 inches in 


diameter and 6 inches long as it passes through a 
ottom-hole core breaker. The sections, along with 
he cuttings, are transmitted to the surface through 
he core tube. The drilling medium (air or fluid 
s circulated down through the tubular annulus 
ind returns through the core tube. 

Equipment used includes a highly portable rig, 
ial drill pipe and an electric swivel. 

For the first detailed description of the new 
authoritative 


method to be published, including 


uments on its potential, turn to Page 111. 
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Drilling costs reduced with aerated seawater. 

Aerated seawater used on a recent Bahama Cali- 
fornia Company’s Florida Key well has proven successful 
while drilling through the lost circulation zones normally 
encountered in this area. Although the quality of the 
ditch samples and electrical logs was reduced while using 
this medium of circulation, over-all drilling costs were 
reduced. For a complete discussion of the results and 
=ractices while using aerated seawater, turn to Page 125 


Here’s how to improve your gas lift installa- 
tions (Part 6) .. . Gas lift valve specifications and 
force balance equations can be used to great advantage 
in solving many G/L installation design problems. How- 
ever, the importance of such data often is overlooked 
by many operators. It should be remembered that 
simplified charts and equations do not necessarily provide 
the most efficient design possible. Calculations presented 
in this article for determining the operating valve, for 
estimating fall-back and for design of gas lift installations 
five problem examples) require application of specifica- 
tions and force balance equations. For complete and pre- 
viously unpublished information on this phase of gas lift, 


turn to ..Page 129 


What’s ahead for South Texas’ deep Edwards 

trend?...A WORLD OIL survey of major 
operators reveals that deep Edwards wildcatting activity 
is expected to gain momentum in 1960—if certain critical 
wells become good producers. The same is true for the 
Lower Wilcox and the new Lower Frio trends. For a 
timely, informative study of South Texas’ deep drilling 
potential, including description and location of the criti- 
cal wells, discussion of the geology, drilling and produc- 
tion in the area’s two key fields, Person and Fashing 
plus a history of the significant deep Edwards discoveries 


in recent vears, turn to Page 136. 


Portable core analysis lab saves offshore 

rig time Packaging a complete core analysis 
laboratory in five suitcase-size boxes that can be set up 
on offshore or remote inland locations is enabling certain 
California offshore operators to make substantial savings 
in reduced rig downtime. For a quick evaluation of 
this specially designed equipment, how it is used, 
plus some typical examples of savings to be realized, 


turn to Page 145 


Most accurate industry forecast 


Wuar pores 1960 hold for the petroleum industry? For 
your company? 

No one knows, for certain. 

But surveys and intelligent forecasting provide some 
excellent clues to probable business developments. Ac- 
cording to the often-used phrase. accurate forecasts can 
“show the way to promotion and pay.” 

That is why Wortp Ot’s Forecast-Review issue is the 
widely used Standard of the Industry. It presents au- 


5 








business in. store 


market 


thoritative estimates of the volume of 


the 
trends and prospects, and forecasts of the various activi- 


for oil and gas industries, information on 


ties to be carried out by oil and gas companies in the 


year ahead 


In turn, these forecasts show what Is to be expected in 
the way of services and equipment from the suppliers of 
these items. 
annual Forecast-Review Issue of WorLtp On 
1960. It 


many important and useful features of the past, such as 


hie b2nd 
be published will contain the 


will February 15. 


the drilling and petroleum consumption forecasts. 


In addition. the following important new features will 


be included: 


@ Discussion of the significant oil and gas field develop- 


expected in 1960 in all regions of the country 


ments 


® Progress report on new drilling methods and equip- 


ment 


@ Latest developments in production” practices and 


equipme nt 


You 


you 


will have the answers to a world of questions when 


Worutp On 


‘7 


sue shortly after February hel 


receive your annual Forecast-Review Is- 


191) 


Timesaver for busy readers 


Need a handy reference to the most complete, 


authoritative material available on 1959 technological 


developments in exploration, drilling or production? 
Looking for the most complete picture available on 
the hottest oil and gas areas in 1959? 
Or would you like to have at your fingertips the in- 
dustry’s most reliable statistics on 1959 oil and gas in- 
dustry economic developments? 


All this and more is yours for the asking in the annual 
WoRLD OIL Editorial Index. This handy reference index 


W ill he 


B 1] 
ound Mm 


sent 


FREE to all subscribers requesting copies 


convenient pamphlet form, all you have to 


do is turn the pages to the subject you need complete 
information on, and every article on that subject. in 
Worutp Or during 1959 will be available to vou at a 


moment's notice 


Hundreds of our readers requested copies of the 1958 


index. We have tried to estimate the demand this year, 


but to be certain of your copy, send in your request 


early. Che supply will be limited 

lo get your copy, address your request to: Librarian, 
Gulf Publishing Company, Post Office Box 2608, Houston 
|, Texas. Or if you prefer, use the convenient Readers’ 
Service Blue the back WoRLD 
Ow. Check the square indicated, fill in your name and 
address, and drop the postage-paid card in the mail. The 
Wortp Or: Editorial 


by return mail. 


Postcard inside cover of 


annual Index will be sent to vou 


Do it now. The supply will be limited. 
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Looking Ahead 





‘60 economic outlook: promising . . . Cautious optimism prevails for oil industry economics, with 
caution centering on production and refinery runs to make sure 1959 oversupply problems will 


not repeat this year. 


Indiana Standard Board Chairman Frank O. Prior says product demand will increase 3.1 
percent during first six months—capital outlays will come within shooting distance of $5.2 bil- 
lion spent in the U.S. last year. More money will be spent for modernization, less for capacity 
inc reases. 

Business and Defense Services Administration estimated 1959 factory shipments of oil field, 
gas and water well drilling equipment was up 16 percent to $930 million in 1959—predicted 


drill g activity, along with machinery and equipment purchases, to be up about 3 percent in 


196) 

Looking ahead in Washington .. . Same old crazy quilt of probes, bills and increasing bureaucratic 
control will prevail in 1960 . . . Little action expected on natural gas bill without full Adminis- 
tration support .. . House Ways and Means Committee Chairman Wilbur Mills predicts little o1 


nothing will be done this year to change oil and gas depletion provision, says he is convinced 
there is positive need for the provision as recovery against capital loss . . . Although Ways 
and Means Committee decided against such action, President Eisenhower is expected to urge 
new two-stage gasoline tax boost in 1960 budget request to Congress; new proposal would hike 
tax 2 cents, as opposed to original Administration recommendation for 1/2-cent increase over 
a five-year period . . . There will be one new twist: Bureau of Mines is expected to start inten- 
sive survey of oil exploration and development costs early this year, the first such study to be 
conducted. Questionnaire, simplified considerably from original, will probe deeply into eco- 


nomic history of thousands of producers. 


Promising exploration areas opening up... Several critical wells are being completed that may 
hold key to new surge of deep drilling (below 10,000 feet) in South Texas’ Lower Edwards, Wilcox 
and Frio trends (See Page 136 
Recent discoveries north of Aneth (Pennsylvanian) productive area enhance Mississippian, De- 
vonian and possible Cambrian oil and gas potential in Four Corners area. Test recently com- 
pleted by Pure Oil on flank of major salt fold in Utah found more than 400 feet of porous 


Mississippian carbonate section, saturated with gas and condensate. 


In mid-December, Shell Oil and Northern Pacific Railway completed discovery that may open 
up a new Williston Basin area. The McKenzie County well flowed a potential of 1,526 barrels 
of oil daily through a 32/64-inch choke from two perforations at 9,399 feet, in the Mississippian. 
Well is 35 miles south of current production at south end of Nesson Anticline in a comparatively 


' nndrilled part of the basin. 


How about gas-created electricity at the wellhead? . . . Production model of electric generator 
that can be mounted on gas well flow lines to supply 1,100 watts of AC power at 114 volts is 


now undergoing what is hoped to be the final test. 


None of the gas is allowed to escape. Small differential across a pneumatic turbine is sufficient 


: to drive the generator. Unit is enclosed in compact case pressure tested to 10,000 psi, has inter- 
; changeable parts. 

i Expected to be available soon, generator will provide power for control instruments, cathodic 
; 


protection at remote locations, and should prove particularly valuable to offshore operators 


since power will be available on the platform as long as wells are flowing. 
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on-the-spot availability of rings 
keeps your lines “on stream” 























KOPPERS Sales Offices 
and Agents in these 
convenient locations: 




















Dependable performance in all oil and gas applications 


Koppers Co., Inc. 
District Sales Office 


Koppers Piston Rings are now available in the field 318 N. Pearl St. ‘ 
in a complete range of materials and a wide Dallas 1, Texas ’ 
selection of types and sizes for every application in Lynn Elliott Co. n 
the oil and gas industry. 371 M & M Bidg. mt 


. ‘ Houston 2, Texas 
To gain trouble-free performance, lower operating 


costs and less frequent down-time, select Tri-State Industrial 
. . , _ Supply Company 
Koppers Piston Rings—the choice of many original 520 Hawkins Way 
equipment manufacturers. El Paso, Texas 
Koppers Piston Ring dependability, in even the Nolan Sales Corp. 


most rugged applications, is backed with 


421 N. Cincinnati St. : 
38 years of experience in manufacturing rings of 


Tulsa 20, Oklahoma 


predictable performance. D. G. Silvey Co. 
¥ 316 E. Kings Highway 
If you have a ring problem, consult your Koppers Shreveport, Louisiana 
° q 
field agent or write: Koppers Company, INc., 


Sample Bros. 


Piston and Sealing Ring Department, 2010 Big Bend Blvd. 
4801 Scott Street, Baltimore 3, Maryland. St. Louis 17, Missouri 
Send now for Koppers recommended Sample Bros. 


6315 Brookside Plaza pe 
Kansas City 13, Missouri 


Piston Ring Set-Ups applicable to the engines 
which you operate. 












AMERICAN HAMMERED’ 
INDUSTRIAL PISTON RINGS 


Engineered Products Sold with Service 


For more data on advertised products, use Readers’ Service Cards, last page. WORLD OIL JANUARY 1960 
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urther delay Is 


\FTER NEARLY 9'? YEARS, two natural gas bills and 
two presidential vetoes, efforts to clarify federal regu- 
lation of natural gas producers appears to be more 
muddled than ever. Following is the current confused 


state of affairs in brief: 


e Oil industry leaders, Senate Majority Leader 
Lyndon Johnson and the creator of two natural 
gas bills, Orin Harris, have publicly stated that 
no action is expected unless the Administration 
makes some strong recommendations and then 


gives them strong support. 


e Taking the other tack, Interior Secretary Fred 
Seaton has urged the industry to take the lead 
in initiating a bill that would both simplify 
federal regulations and provide ample _ protec- 
tion for consumers. He refused to commit the 


Administration to any direct action on a new 


natural gas bill. 


While the traditional, progress-curbing see-saw of 
political inaction runs its multi-year course, the Fed- 
eral Power Commission continues to reel under a stag- 
gering backlog of rate cases—-natural gas drilling efforts 
are slackening—the rate of additions to proved reserves 
is slowing down—more and more producers are selling 
vas under intra-state contracts to avoid the stifling red 
tape of federal control. 

As a result, the entire nation is suffering. ‘Thousands 
of potential consumers are left dangling on the waiting 
list to receive a cheap, clean, highly efficient fuel. 
WORLD OIL 
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dangerous 


It is high time that natural gas be taken out of the 
‘political football” class. And there could be no better 
time than 1960. 

Several factors favor such action. The Administra- 
tion has indicated it is vitally interested in straightening 
out the natural gas mess. Also, an increasing number 
of natural gas distributors are easing up on their 
opposition to reduced producer controls. 

But there still remains one powerful group whose 
efforts to tighten federal control continue unabated. 
They are the city and state officials. 

Even so, the path can be cleared to workable legisla- 
tion in the near future—if statesmanship and respon- 
sibility are executed on three fronts: 


1. Industry and government must drop their “‘let 
the other guy do it” attitude. And, after two 


vetoes, the scales lean heavily toward the 


Administration taking the initiative. 


2. Intra-industry haggling must stop. Producers, 
transmission Companies and distributors must 
join together in a common front. 


3. City and state officials must be made to realize 
that the nation’s welfare transcends individual 
interests. 

These are the prerequisites. Adopt them and the 
nation’s economy takes a giant stride forward. Ignore 
them and a vital industry continues indefinitely to 
wallow in the mire of political inaction. 


Which will it be? 
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We're peing imitated 


The Tulsa Show proved it. And we’re glad because 
imitation, it’s said, is the sincerest form of flattery. 
We enjoyed the talk about NEW Floating Seats; 
REVOLUTIONARY “O” Rings; AMAZING Pres- 
sure Seals and HIGHLY ADVANCED Non-Wedg- 
ing Action... since we’ve had all of these things 
(and more) since 1953. 

These “brand new” engineering-design features 
have been the reasons why today, Grove sells the 
major share of all large pipe line valves in the 
world. More and more valve users have recognized 
the operating advantages of Grove’s Seal-O-Ring 
design. And judging from all of the “news” in 
Tulsa, our competition has, too. 








Grove 36” Seal-O-Ring—World’'s Largest 
Thru Conduit High Pressure Pipeline 
Valve...Shown at the 1959 IPE 


But, imitating a design is one thing; duplicating 
Grove’s experience or patented construction 
is quite another. 

Grove valves—with full thru conduit; an effec- 
tive metal to metal primary seal plus “O” ring 
cleaning and sealing action—have been proven in 
over 6 years’ use. The “‘O” rings, manufactured in 
Grove’s own rubber plant, from Grove’s own for- 
mula, are completely protected in an over-sized 
groove. No danger of cutting or abrasion resulting 
from gate action. Heavy mechanical springs keep 
the seats in line all the time. And you never lubri- 
cate... See your Grove man soon. Get all the facts. 





GROVE VALVE and REGULATOR COMPANY 
A Subsidiary of Walworth 
65th & Hollis Street, OAKLAND 8, California 
HOUSTON 27—3203 Mercer St.» LOS ANGELES 6—2559 W. Olympic Bivd. 


ODESSA+ TULSA+ DENVER « CHICAGO+NEW YORK « DALLAS PITTSBURGH 


FARMINGTON, N. M. © LAFAYETTE, 


© HARVEY, LA. © LONGVIEW, TEXAS 


In Western Canada: GROVE VALVE LTD., EDMONTON 6023) 


18 For more data on advertised products, use Readers’ Service Cards, last page. 
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THE CHANGING PANORAMA 





Strong demand using up oil surpluses 


lie INDUSTRY'S economic situation 
improved greatly in November, and 
further betterment was in prospect for 
December. Demand for petroleum has 
been remarkably strong. Supplies have 


been held within reasonable bounds. 
Previously bothersome surpluses of 
products have been largely eliminated. 
Prospects are good that the industry 
will start off the new year with stocks 


of crude and principal products at 


economically desirable levels. 
Markets have been fairly stable for 

several months. Crude prices are hold- 

recent 


ing generally, following some 


reductions for certain grades and 


areas, Product prices also have been 


stable, showing no material change in 


he aggregate. Some weakening otf 


easoline prices has been compensated 
by moderate increases in prices of 


heating oils. 


Demand up sharply. [otal demand 
for all oils in November was remark- 
Averaging 10,199,000 bar- 
rels daily, it was 1% 


ably high. 
million barrels 
a day greater than in October and 
897,000 barrels daily or 9.6 percent 
greater than in November 1958, set- 
ting a new all time record for Novem- 
ber. With exports lower than a yea 
ago, domestic consumption was up 
even more sharply, running almost | 
million barrels a day or 10.8 percent 
above November 1958. 

Che exceptionally strong demand 
for petroleum in November reflected 


Petroleum Trends... 


TOTAL DEMAND 


Millions of Barrels Daily 
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two major causes. They were abnor- 
mally cold weather and stimulation of 
business activity by termination of the 
Demand for heating 
Residual fuel oil 
was in strong demand. 


long steel strike. 
oil was very great. 
Gasoline de- 
mand also showed a good year to yea 
increase. 

Distillate fuel oil demand in No- 
vember averaged 2,362,000 barrels 
daily, 400,000 barrels or 20 
percent more than in November 1958. 
It was the heaviest November demand 


almost 


in history. 

Kerosine demand averaged almost 
$00,000 barrels daily, up about 50,000 
daily or 15 percent over Novembe 
1958. 


Residual fuel oil demand of 1.678.- 
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U.S. Petroleum Demand and Supply (Thous. Bbis. Daily) 





NOVEMBER JANUARY-NOVEMBER 
Oct. 
ITEM 1959 1958 % Diff. 1959 1959 1958 % Diff. 
DEMAND 
All Oils, Total Demand 10,199 9,302 + 9.6 8,915 9,550 9,138 4.5 
Domestic Demand 9,969 8,996 +10.8 8,678 9,308 8,858 + 5.1 
Export Demand 230 305 24.6 235 243 281 13.5 
Gasoline, Total Demand 3,941 3,775 + 4.4 4,010 4,125 3,%61 4.1 
Distillate, Total Demand 2,362 1,968 + 20.0 1,506 1,779 1,716 3.7 
Kerosine, Total Demand 399 346 +15.3 270 286 290 1.4 
Residual, Total Demand 1,678 1,555 7.9 1,491 1,584 1,476 7.3 
Other Oils, Total Demand 1,819 1,658 9.7 1,636 1,776 1,695 4.8 
CHANGE IN STOCKS 
All Oil, Change in Stocks 573 +282 +368 +112 26 
NEW SUPPLY 
lotal New Supply 9,626 9,584 + 0.4 9,281 9,662 9,113 + 6.0 
Domestic Production, Total 7,835 7,826 + 0.1 7,715 7,900 7,460 + 5.9 
Crude Oil 6,935 6,984 0.7 6,855 7,031 6,670 + 5.4 
Natural Gas Liquids 900 842 + 6.9 860 869 790 +10.0 
Imports, Total 1,791 1,758 + 1.9 1,566 1,762 1,653 6.6 
Refined Products 841 791 + 6.3 568 803 711 +12.9 
Crude Oil, Total 950 967 1.8 998 958 942 + 1.7 
Crude, East Coast 693 767 9.6 733 730 763 4.3 
CRUDE RUNS 

Crude Runs to Stills 7,917 7,776 1.8 7,667 7,975 7,573 5.3 
Domestic Crude 6,901 6,787 1.7 6,665 7,016 6.636 5.7 
Foreign Crude 1,016 989 2.7 1,002 959 936 2.5 











U.S. Stocks of Oils (Million Bbls. at End of Month) 














rOTAL IN U.S. EAST OF CALIFORNIA 

Nov. Nov. Oct. Nov. Nov. Oct. 
KIND OF OI 1959 1958 % Diff. 1959 1959 1958 % Diff. 1959 

All Oils 828.4 831.3 0.3 845.6 
Crude Oil 252.6 257.5 1.9 256.3 219.3 219.1 0.1 223.9 
Gasoline 180.4 178.6 1.0 176.0 153.8 154.7 0.6 150.9 
Distillate Fuel Oil 165.9 161.2 2.9 181.6 153.2 147.7 3.7 166.2 
Kerosine 30.9 32.1 3.7 33.0 30.5 31.8 4.1 32.6 
Residual Fuel 54.9 66.2 17.1 58.0 30.3 32.7 aon 32.4 

Other Oils 143.7 135.7 t+ 5.9 140.7 

U.S. Crude Oil Production, by States (Thous. Bbls.) 
Daily Average for Month Total, January-November 
Nov. Nov. Oct. 

STATE or DISTRICT 1959 1958 % Diff. 1959 1959 1958 % Diff. 
Alabama 16.1 15.4 + 4.5 16.1 4,659 5,408 13.8 
Arkansas 54.3 78.2 30.6 52.4 23,685 26,284 9.9 
California 837.4 854.1 2.0 838.7 281,430 288,086 2.3 
Colorado 127.8 127.0 0.6 127.2 42,156 44,363 5.0 
Florida 1.2 1.3 uF & 389 411 5.4 
Illinois 218.8 223.0 1.9 214.4 71,709 75,072 4.5 
Indiana 31.9 34.6 7.8 31.6 10,964 10,822 + 1.3 
Kansas 326.5 332.9 1.9 325.7 109,358 108,103 + 4.2 
Kentucky 68.9 57.3 + 20.2 | 72.3 24,527 15,625 + 57.0 
Louisiana 1,033.8 916.9 + 12.7 1,014.1 321,900 283,354 + 13.6 
North Louisiana 113.5 111.2 + 2.1 113.3 40,509 38,100 + 6.3 
South Louisiana 920.3 805.7 + 14.2 900.8 281,391 245,254 + 14.7 
Michigan 32.8 24.6 + 33.3 31.5 9,431 8,462 + 11.5 
Mississippi 144.3 121.7 + 18.6 141.9 43,441 34,952 + 24.3 
Mo.-So. Dak.-Tenn. 0.5 0.1 +400.0 0.5 95 111 14.4 
Montana 80.8 75.9 + 6.4 80.2 27,403 25,822 + 6.1 
Nebraska 63.2 57.3 + 10.3 65.8 21,337 18,611 | + 14.6 
Nev.-Wash.-Alaska-Ariz. 0.5 0.2 +150.0 | 0.5 192 41 +368.3 
New Mexico 292.5 273.5 + 6.9 291.8 96,461 89,622 + 7.6 
Southeast New Mexico 253.6 242.9 + 4.4 252.1 83,209 82,257 - 1.1 
Northwest New Mexico 38.9 30.6 + 27.1 39.7 13,252 7,365 + 79.9 
New York 5.4 2.6 +-107.7 5.4 1,807 1,578 + 14.5 
North Dakota 50.6 41.8 + 21.0 44.1 16,334 12,766 + 27.9 
Ohio 12.9 15.9 | 18.9 13.6 5,041 5,757 12.4 
Oklahoma 539.6 557.8 - 3.3 522.1 179,081 185,353 3.4 
Pennsylvania 16.9 16.1 + 5.0 16.3 5,540 6,176 10.3 
Texas 2,529.6 2,744.2 7.8 2,485.3 898,162 852,296 + 5.4 
Dist. 1: South Central 45.9 47.5 3.4 44.5 15,161 15,448 1.9 
Dist. 2: Middle Gulf 112.6 125.1 10.0 109.9 39,340 38,408 + 2.4 
Dist. 3: Upper Gulf 355.7 393.6 9.6 350.1 127,127 125,006 + 1.7 
Dist. 4: Lower Gulf 180.6 203.6 11.3 178.4 63,705 63,203 + 0.8 
Dist. 5: East Central 25.4 30.4 16.4 27.2 9,902 9,998 1.0 
Dist. 6: Northeast 244.7 277.3 11.8 240.6 87,833 85,745 2.4 
Dist. 7-B: North Central 126.5 138.3 8.5 131.9 51,801 45,616 13.5 
Dist. 7-C: West Central 122.1 144.7 15.6 118.5 42,758 44,345 3.6 
Dist. 8: West 1,005.7 1,072.6 6.2 974.5 352,209 315,065 + 11.8 
Dist. 9: North 203.2 209.3 2.9 201.8 68,983 66,565 + 3.6 
Dist. 10: Panhandle 107.2 102.0 5.1 107.9 35,979 35,469 + 1.4 
Utah 100.3 73.1 37.2 106.9 36,431 21,507 + 69.4 
Virginia 5 6 16.7 
West Virginia 5.6 §.7 1.8 6.3 1,986 2,012 1.3 
Wyoming 342.9 332.7 + 3.1 349.3 114,969 105,027 + 9.5 
Total, U.S. 6,935.1 6,983.9 0.7 6,855.2 | 2,348,493 | 2,227,627 | + 5.4 








Sources for above 3 tables: Bureau of Mines monthly reports, except last two months based on 
API and B. of M. weekly reports and WORLD OIL estimates, and all Texas districts from API. 
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000 barrels daily was 123,000 barrels 
or 7.9 percent greater than in No- 
vember 1958. 

Gasoline demand of 3,941,000 bar- 
rels daily was 166,000 daily or 4.4 
percent higher than in November 
1958, and set a new November record. 


Gains for year. For the first 11 
months of 1959, total demand for all 
oils averaged 9,550,000 barrels daily, 
up 412,000 barrels or 4.5 percent over 
the first 11 months of 1958. Exports 
have been lower, but domestic de- 
mand has been 450,000 barrels a day 
or 5.1 percent greater. 

For January-November, 1959, gaso- 
line demand averaged +,125,000 bar- 
rels daily, up 164,000 daily or 4.1 


percent over 1958. Residual fuel oil ] 


demand of 1.584.000 barrels daily was 
up 108,000 daily or 7.3 percent. Dis- 
tillate fuel demand of 1,779,000 bar- 
rels per day was up 63,000 daily on 


> 


Ff percent. 


Supply is moderate. Despite the 
strong trends of demand, new supplies 
of oils were held at conservative levels 
in November. They were increased 
only moderately in a season when 
some expansion is normal. 

Total new supply of 9,626,000 bar- 








rels daily in November was 345,000 | 


barrels more than in October but only 
$2,000 a day or 4/10 of 1 percent 
more than in November 1958. Both 


domestic production and imports were 


er 


only slightly higher than in Novem- | 


ber 1958. 


Stocks Reduced. With production § 


and imports held low, despite strong 
demand, the industry in November 
1959 drew heavily on stocks of both 
crude and refined oils. 

Refinery runs were stepped up by 
250,000 barrels daily to 7,917,000 
daily in November from 7,667,000 in 
October but were then only 141,000 
daily or 1.8 percent above November 
1958. With new supplies of crude 
limited, stocks of crude were drawn 
down by 123,000 barrels daily to only 
252,600,000 barrels. 

To meet market requirements, 
stocks of products were used to the 
extent of 450,000 barrels daily. Gaso- 
line stocks were increased 147,000 
barrels daily and miscellaneous oils 
100,000 daily. But there were with- 
drawals averaging 523,000 barrels 
daily of distillate, 70,000 daily of kero- 
sine, and 103,000 daily of residual. 
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Drilling Activities... 


WELLS COMPLETED 


Thousands of Wells 





Sharp increase 


FOLLOWING A SEASONAL trend, total 
rootact and new well completions 


nosedived in November. However. 


igs Operating at month’s end were 
1p slightly over October. The Novem- 
ber report in brief: 

Total rigs operating on November 
50 . 4,178. up 33 rigs over the 
October 31 total, but down 232 ries 
or 3.3 percent from the same date in 
1998 

November daily completions 
126 wells per day, down 9.7 percent 
from the 136 wells per day average 1n 
October, and in November 1958. No- 
vember’s was the lowest daily aver- 
age since April when an average of 
119 new completions per day were 
reported. 

Average daily footage . . . 510,000 
feet, down 10 percent from the 567.- 
742 feet pel day drilled in October. 
and down 3.8 percent from the No- 
vember 1958 daily average of 530,000 
feet. Last November’s daily average 
was only slightly higher than April's 
1959 low of 523.000 feet pe dav. 

Gas and condensate wildcats were 
the only phases of drilling activity 
showing increases during the first 11 
months, with the gas wildcat total up 


26 percent to 257 wells. 





1960 WORLD OIL 


FOOTAGE DRILLED =| | ACTIVE DRIL 


Millions of Feet 





JFMAMJJASOND 





eS i 


LING RIGS 


Thousands of Rigs End of Month 





5.0 





3.4 3 





in gas wildcats 


Summary of U.S. Wildcat 
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Drilling 


ELEVEN MONTHS 
January-November 


ACTIVE 
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ROTARY 


(Thousands of Rigs End of Month 











Pits 
deep 


RIGS 
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Nov. Oct. 

ITEM 1959 1959 1959 1958 J Diff. 

New Field Discoveries: ! 
Oil. 60 50 647 678 $.6 
Distillate o } $2 SO + 2.0 
Gas 1() 30 957 204 PH) 
Total Discoveries 106 84 986 962 + 2.5 
Dry Wildcats 728 838 8,029 8,020 4+. @.1 
Total Wildcats 834 922 9,015 8,982 + 0.4 

Percent Productive) 13.7 9.1 10.9 10.7 

Percent Dry 87.3 90.9 89.1 89.3 

Summary of U.S. Drilling Activity 


ELEVEN MONTHS 
January-November 











Nov. Oct. 
ITEM 1959 1959 1959 1958 YJ Diff. 
New Wells Completed: 
Oil 1,817 2 002 22 O88 22,047 + 8 =6().2 
Distillate 18 62 733 667 + 9.9 
Gas 378 370 3,743 3.950 5.2 
Service 17 73 722 1,184 39.0 
Drv 1,501 1,691 16,944 16,781 + 1.0 
Total New Wells 3,791 4,198 44,230 44,629 0.9 
Footage Drilled 
Millions of Feet 15.3 17.6 185.2 1.8.8 + 3.6 
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SO0I1uM CARBOXY METHYLCELLULOSE 


50 LBS NET 
-+ THROUGH Gutneatey 
OURS 8 CO.(INC) 
LAwane 


E..0U PONT DE NEM 
i | 


StTrer THINGS For Sti rea 
Wiimincron, oe 


Du Pont announces new “Qualex”... 
...a highly refined grade of CMC to help you 


solve special drilling mud problems 


19 60} 


New Du Pont “Qualex” is over 99.5% 


This highly refined grade of CMC is 
now available to help vou solve those 
special drilling mud problems that de 
mand the very highest in purity. It will 
give vou maximum effectiveness In con 
trolling mud viscosity and fluid loss in 
he hole 
And to help 
drilling efficiency, 
in two viscosity types: 


the 
vou further improve 
Qualex” is available 


High Viscosity ‘‘Qualex’’ promotes faster 
drilling rates by minimizing the quan- 
tity of clay solids required to maintain 


the desired mud viscosity. 


low Viscosity ‘“‘Qualex’’ gives maximum 
reduction in fluid loss with a minimum 
effect on viscosity as required in heavy 
ily weighted mud systems 

Du Pont’s complete line of CMC 
types and grades is your answer to 
widely varied mud _ problems. 


JANUARY 1960 


FOR MAXIMUM PURITY 


WORLD OIL 


Du Pont “Qualex” grade CMC— 
I 


Ligh Viscosity 
rade CMC— 


“Qualex” gr 
Low Viscosit\ 


Du Pont 
Your mud dealer can give you im 
mediate delivery of either the “Qualex” 
refined grade or “DM” technical grade 
of Du Pont CMC. Call him, or get in 
touch with DuPont, Explosives De 
partment, 6539 Nemours Building, 

Wilmington 98, Delaware. 


Branch Offices 
3202 Weslavan St. 
Houston 27, Texas 
Phone: MOhawk 7-9197 
2930 East 44th Street 
Los Angeles 58, California 
Phone: LUdlow 2-6464 
Warehouse 
WTR Oil Tool and Supply Co. 
Farmington, New Mexico 


For more data on advertised products 





DU PONT CMC 


Better Things for Better Living 


... through Chemistry 


use Readers’ Service Cards, last page 
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Practical Operating Hints 


These How-To-Do-It Ideas Can Save You Money 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 
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Use Adjustable Choke 
On Input Gas Line 


| | 


Installation of in adjustable chok« 


on the input line of a gas lift well 


provides maximum control of injec- 


tion gas when an intermitter 1s not 


used. Since the well illustrated in the 


yhotoegraph = re julres a constant gas 


found installa- 


nyectlon, tlie 


Opt ratol 


tion Of an adjustable choke saves a 
considerable amount of time when 
adjusting gas input rates 

With the adjustable choke, the 


does not have to install and 


Pull pe I 


remove sevel il POSITIVE chokes to ob- 


tain a e@iven injection rate 





Make a Skid - Mounted Bin 
To Handle Mud Additives 


\ skid-mounted bin can be made 
to carry drilling mud additives be- 
tween locations. vet be ready to feed 


into the mud hopper without furthen 
The bin is approximately 


20) teet 


handling 
7'/% feet 
1 toot deep 


wide by lone and is 


Frame is made of 4-inch 


and the railing around the 


the 


drill pipe 


top serves a jet line from aux- 
thary mud mixing pump. 


In operation, the bin is placed 
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along the mud pits and the railing 
around the top is connected into the 
then set 
hese 
bin when the 


Phe sacks of 


plac ed Inside the 


auxiliary pump. Jet lines are 


up along the sides of the pit. 


can be swune over the 


assembly is on the road 


mud additives are 
bin and fed into the hoppet as needed. 
he hopper is permanently mounted 


bin. When 


mud pump is 


on the front corner of the 


it is time to move, the 


disconnected and the lines swung ove 
the remaining sacks of mud and _ the 


is sucked up onto the MOV- 





Simple Clips Lock Pipe 
Rack Sections Together 


witl 


Maximum streneth combined 


ease and simplicity of rigging are 
principal features of this efficient pipe 


rack 


material, the 


Made primarily of drill pipe 


all-welded rack sections 


are low ked tovethe without bolts Ol 


positive self-lock- 


Ine clips are welded to the ends of the 


drive pins. Instead, 


24-inch tubine transverse sections 


which tie front and back rack mem- 
bers tovethe 

Shown in detail in the photograph, 
the clips are made of heavy steel plate 
and once dropped into position. 
lifted accidentally. A 


is run through a 


cannot be out 


bolt 


vertical 


safety hole in 


the 


the clip. The sections thus become 


post immediately above 
rigidly locked trusses that cannot lean 
or skid sideways, vet can be disman- 
tled rapidly when pipe is removed 


the rac k. 


from 





Angle Iron Guard Protects 
This Well From High Water 


\ guard made of angle iron pro- 


this coastal well from damagt 


ects 


by floating debris or loose equipment 


during high water periods, 
Phe guard completely encloses the 


well and is easily removed should 


rig have to be moved onto the hol 





Rags and Bailing Wire 
Prevent Gas Line Freezing 


This lease operator has successfully 
emploved a simple method to prevent 
supply gas lines from freezing in cold 
weather. Supply gas for the diaphragn 


dump valve is obtained through 
length of copper tubing tied into th 
top of the separator. Because the 


1S wet, the line has a tendency t 
freeze and plug in cold weather whicl 
results in dump valve failure. 


rhe 


supply of waste rags and bailing wit 


lease: pumper simply used 
to wrap the copper tubing throughout} 
its length from the top of the separa- 


tor to the drip. This provides sufficient] 


insulation to prevent the line from] 
freezing. 
WORLD OIL JANUARY 1960) 
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GIVE YOU 
straighter 
smoother flow of 
drilling fluid 

with minimum 
pump pressure 


and 


maximum 
jetting action 


Plus 
field-proven 
threaded 
flow nozzles 
for easy 
installation 





Smith threaded flow 


shicl 
e nozzle sectioned to illustrate 
, TOO o-ring seal and general 
ed Fht LCO. a hi 


= 
hout (FORMERLY AC Sontlh ow TOOL CO) 
yara- 
cien Branches in Principal Oil Centers Throughout the World 
fro1 


COMPTON, CALIF. +» ODESSA +» HOUSTON + DALLAS + OKLAHOMA CITY * GREAT BEND « EXOMONTON 
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Make Heavy-Duty Holders 
From Scrap Tool Joints 


Use scrap tool joints as heavy-duty 
Cut the 
the col- 


stands around the rie too] 


ioint off immediately below 
lar on a bevel which conforms to the 


Phen 


thre aded 


adjoining membe weld in 


place, with the end in an 


upright position. This holder has sev- 


eral uses One is to hold poles, should 


an electri line be Strung to the vic in- 


ity of the mud tank 





Oil patch friends! 


Kick around almost any oil field just 
a little and you'll run across a Jensen 
—either man or machine. 


In this case it’s Mr. Elmer Jensen, 
and his stalwart companion is one of 
the newest Jensen Rotary Balanced 
Jacks 

STOCKED 


BY YOUR 


LOCAL 


JENSEN Rotary JACKS are making 
friends of producers everywhere 
because they prove more profitable. 


Before you equip that next well get 
the facts on a Jensen—chances are 
you ll get a Jensen. 


SUPPLY STORE 


Made by JENSEN BROS. MFG. CO., INC., P. O. Box 477-D, Coffeyville, Kansas 
Export Office: 250 Park Avenue, New York 17, N. Y. 
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For more 


Jata on advertised products, use Readers’ Service Cards, last page 
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Radiator Protection Grating 
Used to Dry Wet Gloves 
rhe 


the protection grating on the radiator 


crew of a Gulf Coast rig uses 


of the rig engines as a holder to dry 


wet work gloves. The gloves are hune 
up and held in place by simply in- 
serting a finger of the glove into the 


openings of the gratings 

















Eliminate Well Fence Gate, 
Build Steps into Guard Rail 


Phis operator has devised a unique 
method for providing entrance to 
fenced well locations. \ series ol Steps 
have been built into the guard rail as 
shown. With such a set-up, a gate is 
not needed and a very neat appearing 
installation results. 


The 


made by 


opening in the guard rail 1s 


cutting a 5-foot section out 
of the top rail and using equal lengths 
of junk pipe to form supports for the 
top rail by welding the two pieces of 
pipe between the top and bottom sec- 
tions of the fence. The steps then are 
positioned in front of this opening and 
will provide access to the well while 
preventing livestock from entering the 


location. 
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in 
te Build a Skid - Mounted 
Rack for Oil Drums 


USES 
\ skid-mounted support will keep 
atol ; a 
des drums readily available around 
mee rig. A spare parts bin is located 
‘ting one end of the rack. It is enclosed 
tha th 1-inch-by-1l-inch steel wire. The 
Ire support can be lifted and 
oved as a single unit. The ftrame- 


vork is made ol 2-inch pipe welded 
The skids are 


ch drill pipe 


vethe made of 414- 








te, 
ail 
que 
to | Use Scrap Tin to Prevent 
“PS | Pollution at Lease Pump 
; a Here is an economical method ot 
ee | eventing oil and salt water pollu- 
= around lease fire-wall pumps 
— \ piece of scrap tin is bent on each 
id : nd and installed beneath the fluid 
ae end packing glands of pump. If pack- 
aS Ting elands become loose, or if the rod 
the packing begins leaking for any reason, 
* OF | the lost fluid drips into the tin tray. 
seal lhe far portion (behind the pump 
ssi of the tin tray is bent into a junk 
and section of 4-inch pipe which extends 
hile | into a pit adjacent to the fire wall. 
the | Fluid which has leaked onto the tray 
p lows into the pipe and is sately de- 
160 JANUARY 1960 WORLD OIL 


posited in the disposal pit. Use ot 
such a set-up prevents leakage of oil, 
salt water and contributes in general 


to good housekeeping practice. 


Mount the Changehouse 
On a Two- Wheel Trailer 


In 


changehouse 


highly mobile operations, the 


be 


two-wheel trailer that is pulled be- 


can mounted on a 


hind the pusher’s car. Build benches 





alone the walls of the trailer. For 
added support on location, support 
the back of the trailer with a com- 


mercial type automobile jack. 


| 





THE FACTS YOU WANT 


with Empire’s Acoustic Log 


Versatility of Empire’s Acoustic log is unsurpassed because of 
the Empire-developed system — first of its kind — for advanced 
porosity, velocity, lithology and correlation. 


The VS Acoustic log provides simultaneous single-receiver, 
Acoustic, dual-receiver Acoustic, choice of SP or Gamma-Ray, 
linear veiocity dual Acoustic and integrated travel-time. 

The Empire Acoustic log is an economical multi-purpose one- 
run service for the geologist, engineer and geophysicist. 

Call your nearest Empire Service location — or write Empire 
Geophysical, Inc. for more details on this advanced Acoustic log. 


4 We Ve LOGGING SERVICES 


GEOPHYSICAL INC 6000 CAMP BOWIE BOULEVARD e FORT WORTH, TEXAS 
Corpus Christi, Tex 658 Omaho 
Jackson, Miss 1719 Handy 
Odessa, Tex 1020 S. Grant 
For more data on advertised products, use Readers’ Service Cards, last page 55 
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BETHLEHEM FORGES THIS 
HIGH-PRESSURE STEAM TRAP WITH NO DRAFT 


There’s not an ounce of useless metal to pay for—or machine away. Our cus- 
tomer saves a good many metal and machining dollars. Chances are, Bethlehem’s 
unique ability to forge with one degree drafts or /ess can help you save, too. It’s 


easy enough to find out. Just call or write our nearest sales office. 


BETHLEHEM STEEL 


Export Dis 


COMPANY, BETHI 


n Steel Export Corpo 


sKHEM, PA. 
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BETHLEHEM STEEL @iim 
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[EN YEARS AGO you could scarcely find a small produce~ 
willing to spend the time and money necessary to make his 
natural gas reserves marketable. The return on capital invest- 
ment was too low, and equipment costs were too high. 

No longer is that true. An increasing number of natural gas 
producers, both large and small, are installing their own separa- 


tion, dehydration and hydrocarbon recovery equipment. 


Why the New Trend? 
Interest in natural gas production has increased rapidly 
during the past few years—1in direct proportion to its in- 


creasing market value. 


Tight proration schedules and weak price structures have 


cut deeply into the financial incentive of crude oil. Today 


8] 











a “good” gas well will provide considerably more revenue 
than a “good” oil well. 

Development of the low temperature, adsorption and other 
processes has made it possible for the small producer to 
put in unattended and relatively cheap units to recover 


liquid hydrocarbons. 


Needed: A Complete, Authoritative Manual 
on Natural Gas Producing Equipment 


In keeping with the new trend, a growing number of produc- 
tion personnel are required to specify, select and buy gas well 
equipment. As WorLb OI surveys indicate, this increased activ- 
itv has created an urgent need for a single source of information 
that describes and illustrates in detail separation, dehydration 
and hydrocarbon recovery equipment. 

lo meet this need, WorLpb Ot is presenting in this issue, and 
in two following issues, the first Production Practices Manual 
on Equipment Used in Producing Natural Gas—written espe- 
cially for the production man. 

Che Manual contains the most complete, authoritative, up- 
to-date information available. To insure a top quality presenta- 
tion, Wortp Or spent the past 10 months contacting the men 
most qualified to describe gas well producing equipment—the 
equipment manufacturers. Seven authors from five different 
manufacturers have contributed to this cooperative effort. 

Each section of the Manual was checked and approved by 
all authors, assuring an exclusive, correct, straightforward 


presentation. 


What the Manual Contains 


In this issue you will find a complete description of : 
® Conventional Separators ... Page 84. 
® Mechanical Low Temperature Separation Units ... Page 
95. 
®@ Long Cycle Dry Desiccant Dehydrators ... Page 100. 
®@ Calcium Chloride Dehydrators . . . Page 105. 
lhe February 1 and March | issues of Wortp Or. will de- 
scribe and illustrate in detail: 
® Glycol dehydrators. 
®@ Short cycle dry desiccant hydrocarbon recovery units. 
® Ammonia refrigeration units as applied to low tempera- 
ture separation. 
® Indirect flow line heaters. 
® Instrumentation for field units. 
® ‘Three-phase (oil, gas, water) separators. 
Lach of the Manual’s three sections includes the following: 
Discussion of basic equipment, including flow diagrams and 


schematic drau Ings How each ty pe unit Ope rates Advan- 
tages and disadvantages—Recommended operating practices 
Trouble shooting information. 
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J. B. Fowler 
Jim Loomer, after graduating fron 
the University of Oklahoma with 
B.S. degree in chemical engineering 
joined Black. Sivalls & Bryson. Inc 
He is now supervisol of the Engineet 
ing Standards Group for the Oil Fiel 
Division of BS&B. His experience ha: 
been primarily in the field of natura 
gasoline and gas processing where h 
has worked as a design engineer an 
field project engineet 
John W. Dorsey is vice president 
charge of engineering for Tyson Smit! 
Company. He has had 13 years’ ex 
perience in the design of oil field} 
process equipment. Dorsey was grad-4 
uated from The University of Pexas} Ch 
in 1942 with a B.S. degree in mechan § “" 
ical eneineeringe. Following military la 
service, he joined Nowery J. Smithf 
lank and Supply Company in 1946 . 
He also has worked for The Parkersq “!' 
burg Rig & Reel Company as desig! me 
engineer and chief engineer — 
{ UlUit 
| . -Ta 
J. B. Fowler is a sales and applica] alk 


tion engineer with the Climax Con-1 
trols Division of Black, Sivalls & Bry-§ .“ 
son, Inc.. in Houston. He attended] 
Texas A&M College and was oraill 
iated in 1952 with a degree in indus} 
trial psvcholoey. Following two year; 


I 
ege er f 
in the military service, he joimet 


J. 


Union Tank and Supply Company inp sery 


1954 as a sales engineer. After twof fon 
vears with Union Tank, he joine¢f Ho 
BS&B F che 
' 
: 
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C. K. Gravis 





J. R. Heumann 


Charles K. Gravis, assistant to the 


Maloney 
1k and Manutacturing Company 
Tulsa, was a 1951 honor 

Methodist | 


graduation, he 


hief engineer of Crawford 
Tar 
oraduate 
niversity 


l he At- 


a junior 


Southern 
After 


ante 


;oined 
Refining Company as 
surtace 


engineer, specializing in pro- 


luction equipment. He joined Union 


lanl 


sales engineer in Dallas 


Company in 1957 as regional 
When Union 
lank and Maloney Crawford merged 
in 1959. he made division 
Orleans. 


Was sales 


New 


to Tulsa. 


engineer in later mov- 


J. Roger Heumann is 4 technica! 
Service spec ialist in process equipment 
Sivalls & 


He holds 


lor Black, Bryson, Inec.., in 


Houston a B.S. deeree in 


chemical engineering from the Uni- 
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Ackermann 





x Loomer 


versity of Oklahoma (1948) and a 
B.S. degree in business from Okla- 
homa City University (1957 Heu- 


mann joined Pan American Petroleum 
then Stanolind Oil and 
Gas Company) after graduation from 
Oklahoma. He 


times In a project group, gas develop- 


Corporation 


worked at various 
ment group, engineering construction 
section. In 1953, 
the 


and the estimatine 


he transferred to mechanical 
equipment section of the Production 
Department. Heumann joined BS&B 
in 1954 in the product development 
the Engineering 


section of Depart- 





J. W. Dorsey 







ment. In 1955 he moved to the gaso- 
line plant group of the Engineering 
Department as a process engineer and 
project engineer. He assumed his pres- 
ent position in 1958. He is a registered 
professional engineer in the State of 
Oklahoma 


R. H. Ackermann has done extensive 
work on calcium chloride dehydrators 
as a process engineer with Rolo Man- 
ufacturing Company in Houston since 
1957. He B.S. 
chemical engineering from The Uni- 
1949. From 1950 
until 1954 he worked as an engineer 
with Sinclair Refining Company. His 
duties included evaluating crude oils. 


received a degree in 


versity of Texas in 


developing routine methods of chemi- 
cal analysis, designing pilot plants, 
and other operational engineering du- 
ties. In 1954 and 
a process engineer with The Parkers- 
Rig & Reel Company. Before 
joining Rolo he also served as a proc- 


1955 he worked as 


burg 
ess engineer for a consulting group, a 


thermal design engineer for Brown 
Fintube Company, and project engi- 
neer for Dale S. Cooper and Asso- 
ciates. He is a registered professional 


engineer in the State of Texas. 


George J. Mapes is a product ap- 
plication specialist for The Parkers- 
burg Rig & Reel Company in Hous- 
His 


product inquiries and preparing tech- 


ton. duties include answering 
nical articles for publication. Mapes 
the 


majored in mechanical en- 


attended University of Houston 
where he 


gineering 
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Pypical oil and gas separator Single barrel horizontal separator 


QIL AND GAS SEPARATORS are One 
ol the MMos hbase iWems Oo produc ne 





quipment used in tl eld today. Al- 
hou tl sepal LLOTS rt SC'¢ vic V in 
| 0) count S LIS he 
d \ l¢ ( ! 1) } 
Seo le ( Wi ( i al - 
i OT | el COT cit i OT Ol ' 
i 
( ( and as ( ( es tor the 
fleren 1) nits I ( lul ap- 


plication of correct operating pro- By Charles K. Gravis, Eneincee Rea 


— a Seam vice nadlas giana Maloney Crawford Tank and Manutacturing Compat 
Inatlendes Ope {101 Lo. ong Tulsa. Oklahoma 
) ods 
| SC Dara ss S CODSLIEUG «*¢ . , > as 
: clear. Generaliv, the following Gehniuions are regaraed < The t 
l OLLO\V ‘ SI eS a 4 = . 
DNase the ent 
® Vertical evli ( Figure 
rators ] 
@® Horizontal « ca Fieures 2 and o Separator. A separator is used primarily to separat \ scrul 
i. Sing hal one horizontal evlindet combined liquid-gas Stream mto components that are y Arale 
b. double barre two horizontal evlinders sta ae relatively free of each other. lensed 
one on top of the other Phe name Separaton usually is applied to the vessel usec ahead o 
® Spherica | 1! in the field to separal oul and gas coming directly fron rotect 
an oil or gas well. or group olf wells. The ratio of e@as 
Phis article will discuss advantages and disadvanta s 1}.-] 1] : 1] | ' 
Lie il be 1 | rans rik prodaucedy 
er as A ec el liquid handled will be in the range normally produce¢t Knecko 
of the various separator vessels and will consider methods . | . —_ 
Va or wal , ; 7 ; from e@as or oil we lls. Instantaneously low ratios largeé two cat 
ror selecting the proper tvpe [tor a particulal application. 1: * 3 } 1] : | 
. : amounts of liquid can occur due to well heading, sure Phe fre. 
. ae 1] ae 1 F 
C ing, Ol slugging conditions in well flow lines or gather Vater tre 
1LTLES Sire iTD. 
Dependin on pplication, a Sseparalol vessel Trct\ hye lowed 
referred to as a knockout, scrubber, filter, flash chambet Scrubber. A scrubber is a separator whi h has been de-foutles t¢ 
or expansion vessel as well as the original term. This termi- signed to handle streams with unusually high gas to liqui€fremoved 
nology is applied regardless of shape, and is often not ratios ed at 
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Spherical separator 


Phe term Scrubber is applied to a vessel normally mor 
fheient (but not necessarily so) than conventional sep- 
rators In removing fine liquid particles from a gas stream 
\ scrubber usually is applied downstream of the field 
separator or separators to remove entrained and/or con- 
ensed liquid. Scrubber also can refer to a vessel used 
ead of a dehydrator, extraction plant or compressor t 
rotect this type of equipment from entrained liquid, 
Knockout. Knockouts also are separators and fall int 
CB tw categories: free water and _ total liquid kno kouts 
lhe free water knockout is a vessel used to separate tre¢ 
from a combined gas, hydrocarbon liquid and wate) 


‘Tea, The 


lowed to leave the vessel together through the sam« 


ras and hydrocarbon liquid usually ar 


t to be processed by other equipment. ‘The water is 


ved for disposal. A free water knockout can be util- 


d at either high or low pressure 
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Double barrel horizontal separator 


Vertical 
separator 





Lhe ¢otal liquid knockout is normally used to remove 
liquids from a high pressure gas stream (3,000 psig and 
above This vessel usually is used with a cold separation 


init. 


Flash chamber. [his is a vessel used as a subsequent 
‘tage of separation to process the liquid hydrocarbons 
flashed from a primary separator. The name is applied 
to the vessel used as a second stage separator on a cold 
separation unit. The vessel is usually of low pressure de- 
sign—not more than 125 psig working pressure. It rarel) 
differs from the conventional low pressure separator. 


Expansion vessel. [his name is applied to the vessel 
into which gas is expanded for a cold separation applica- 
ion. It also is referred to as a cold separator or a low 
temperature separator. The vessel differs considerably 
from the normal separator since it is designed primarily 
to handle and melt gas hydrates that are formed by ex- 
yansion cooling. In cold separation applications where a 
iydrate preventative is used, the design may be very close 
o that of a normal separator. The usual working pressure 
f this vessel is in the range of 1,000 to 1.500 psig. 


Filter——(dust scrubber). Where liquid is present to a 
fair degree in a gas stream, the conventional oil and gas 
separator will remove any solid particles in the stream. 
The liquid acts to trap the solids in the mist extractor 
or coalescer) and other sections of the separator. It then 
serves as a medium to flow the solids out of the vessel 
When gas is dry, there are still solid particles present 


to interfere with some phases of gas transmission and 
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Vertical Seporator 
FIGURE | 
listribution The vess designed to remove these solids 
— ‘ ‘ ; 
s called a Filter or Dust Scrubber, The filter normally 
ises a dry filter pack to trap indesirable parti les Phese 
filter packs require periodic removal for changing o1 
Caning 
The dust scrubb uses ah Ol bath or similal liquid 
bath) to trap the dust particles. Operation then is quit 
i 


similar to a conventional separator. 


Any shape vessel can be used for the designs iunplied 
definitions 


anothe 


by the Naturally, one shape will 


‘riora specific need 


preceding 
suffice bette than | his appli Ss 
not only to internal design requirements, but also to appli 

ition of the finished vesse 


DESIGN 


Regardless of shape, a modern Sseparauon vessel will 


Oontain tour parts 

The primary or initial separation section. [his se 
tion is used to collect the main portion ot liquid in the 
It contains the inlet nozzle, which is usualls 
bafhe 


nuch ol the available vessel volume as possible Centrit 


nile t stream 


tangential. or a diverter to take advantage ot as 


igal force or an ibrupt change of direction is used to 


throw the major portion of entrained liquid from the 
yas stream 
The secondary or gravity settling section. ‘| his sc 


normally is designed to utilize the force of gravity 


tion 

It consists of a portion of the vessel through which the 
ras moves at a relatively low velocity with little turbu 
lence In some. ce SlIgns straightening vanes are used to 


also act as droplet colle 


Phe 


reduc es 


Vanes 


the 


reduce turbulence 


tors, and their use distance 


tall 


a droplet rust 


to be removed from the gas stream 


The mist extraction or coalescing section. [his sx 
tion utilizes a mist extractor which can be one of several 
vanes, woven wire mesh pad or cy 


designs (a series of 
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Single Barrel Horizontal Separator 


FIGURE 2 


clonk . Many ot the more recent designs use the 


passage 


woven wire mesh pad. The mist extractor removes the 
very small droplets (down to ten micron diameter) of 
liquid in one final separation before the aS leaves th 


vessel 

The sump or liquid collecting section. [his sectior 
cts as receiver for all liquid removed from the gas in the 
three sections discussed previously. Room is provided for 
the installation of a liquid level control device. Depend- 
ing on shape and requirements, the liquid section would 
have a certain amount of surge volume over the normal! 
level of collected liquid 


Influence of shape. The four major components of 
separator are located differently in the variously shaped 


vessels. For example, in a vertical separator the primary} 


section would be located about the middle of the vessel} 


[In the horizontal vessel it would be located at the inlet 
end of the cvlinder. In the sphere it could be located Ir 


the middle o1 in the uppet portion ol the vessel. 


Che vertical separator usually will use the full unre-] 


stricted diameter of the vessel for the gravity settling sec-] 


t10Nn, The horizontal separatol of single barrel desien will] 


the chamber 


Chis section cat 


have available a minimum of one-half of 
since the lower half will contain liquid 


contain straightening vanes 


The double barrel horizontal] 


separator has available the full volume of the upper cham-] 


ber and most designs do utilize straightening vanes. The} 


sphere uses the unrestricted interior oO the large belly sec 
tion in most designs 


The mist extraction section normally is in the extrem* 


top of the vertical and spherical separator. In both hort] 


zontal types, the mist extractor is toward the opposite end 
of the vessel from the inlet 

Che liquid collection sump is located in the botton 
of the spherical and vertical separator. In the single bar- 
rel horizontal, the sump is in the lower one-third to one- 


half of the cylinder. The double barrel horizontal separa-| 
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Oil Outlet Liquid Level 
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Double Barrel Horizontal Seporator 
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FIGURE 3 g 


tor utilizes from one-half to the whole of the lower cylin- 


ler, depending on requirements and design. 
Regardless of shape, the best separator designs incorpo- 
rate the four required separator parts into the vessel shell 


in the 


least complicated manner. Simplicity of interior 


lesig¢n—the fewer internals and baffles used (without lim- 


ting capacity requirements will result in a separator 


that is easier to operate and maintain 


ADVANTAGES AND DISADVANTAGES 


Each shape or type of separator has advantages and 


lisadvantages, depending on use and particular design 


features 


Vertical. This separator has a definite advantage when 


vell streams containing large quantities of mud and sand 


9° ° , 
ire to be processed. This 1S beca 1se the vessel has FO0d 


bottom drain and clean-out features. It can handle more 


per unit of gas than any other type of standard design 
3 


The standard 10-foot shell leneth vessel has good sures 
andline ability. Since a vertical controller float can br 
ised at all times, liquid level control is not critical 


Because liquid level can be varied moderately to accom- 
surging conditions. 


iseful on wells producing 


the vertical vessel is extremel\ 


nodate 


by eas lift or those which “‘Shead 


arge amounts of liquid. The vertical shaped vessel is a 


ood space saver where installation area is limited, but 11 


S | ifficult to mount on a skid that can be easily trans 


by truck. This is due primarily to its excess height 


Che vertical unit will handle less gas per dollar than 


SOME other types, therefore it cannot compare economl 


ally with the horizontal, for example, on installations 


its function would be 


yvhnhere 


primarily the separation of 


irge volumes of gas. In shorter leneths it can be ski 


{ 


for easy transportation, but does not usu 


Ally compare in liquid Or gas Capac ity per dollar with the 


An additional disadvantage of the vertical is height 


} 


hich makes top mounting safety devices difficult to reach 
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and service. The gas outlet, also being at the top, makes 
the separator more difficult to install and hook-up than 
the other types. 


Horizontal. Both types of horizontal separators are more 
economical for processing large volumes of gas than the 
other shapes. As an example, a single barrel horizontal! 
separator with only half of the cylinder available for gas 
separation space, will have a larger gas capacity than the 
same shell size vertical separator. This is because the liquid 
droplets fall at 90 degrees to the flowing gas stream and 
have a relatively short distance to fall before they impinge 
on either the liquid surface or a straightening vane 

The double barrel separator, with the upper cylinder 
completely free for gas separation, would have even mor 
gas capacity for the same size shell diameter, due to a 
lower gas velocity 

In a vertical separator, although gas velocity would be 
low due to flow through a full diameter section, separa 
tion capacity would be less because the liquid particles 
have to fall directly against the flowing stream. 

The horizontal separator lends itself to skid mounting 
because of its low profile. It is relatively easy to install. 
ind any portion of the separator can be reached while 


standing on the ground (an exception to this would be 
the 4-foot diameter or larger shell sizes 

Either type horizontal separator has a disadvantag 
when handling well streams that contain sand or mud 
[hey have no natural sump for a good bottom drain, and 
no natural course through which sediments can flow out 
of the vessel. Consequently, sand accumulates in the cy! 
inder and will soon block or hinder liquid and gas flow 
For the same reasons. the horizontal separator is very 
difficult to wash clean 

When 


horizontal separator is not too suitable unless “stacked.” 


installation in compact areas is required, the 


In colder climates, the single barrel horizontal has a 


definite advantage when processing gas streams that con- 
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Sas Outlet Spherical. ‘The spherical separator is perhaps most used 


Ye 


Spherical 









; 


for its compactness. It is easy to skid mount and can be) a 
stacked one upon another so that two spherical vessels cat d 
be placed in the same area that one vertical separator) a 


would oce Upy Properly sized, the sphere has excellent AS nh 
—— Wire Mesh ; 


ied Katcectes separation capacity per dollar and good liquid han.) F 


dling capacity. The clean-out and bottom drain features> 0 
are better than the vertical separator. It is, however, not 


as economical for larger gas capacities as the horizonta 


separator, and surge capacity is limited. The size ranges 
. , ° rs i) 
available in the spherical separator make it the most eco-f , 
. . . . . if 
nomical type for high pressure, single well installations. | 
Che sphere is suited to skid mounted portable test units 
; es ai 
When not skid mounted, its advantageous handling, trans-§ 
Orting and hook-up features make it useful for testing 
: aay ~~ SB Ol 
new wells when rapid installation is required. In the Gul 
} ' as 
("i Coast area, where vessels are skid-mounted and /or stacke 
| hit Cl 
| Lor easy portability, handling and mounting on wateif | 
(™) location platforms, the sphere is without equal. A pack 
VY \ I l ! 
: i} iged unit containing spherical vessels will use a smalle 
—_ +] | ¢ : ] 4 ] } 
WK ORES skid than horizontal units and will provide more room d 
MVS. 
tor operation and maintenance. Such a package need no | 
Separator be disassembled for shipment as would a unit of vertical A 
SAE s )] 


FIGURE 4 
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AS 


or is a function of cross-sectional flow area, length and 
an imperical constant that takes into consideration the 
direction of particle settling with respect to flow direction, 
and mist eliminator effect. Although differences in inter- 
nal design can vary the capacity factor, values given in 
accurate enough for 


Figure 5 will yield results that are 


most applications 


Only cylindrical horizontal separators of 10-foot shell 
leneth were considered in Figure 5, Conversion factors fo1 
other lengths may be found in Figure 7. Capacity factors 


for single barrel horizontal separators were calculated 
mn the assumption that one-half of the cross-sectional flow 
area was available as gas separation space. Consequently, 
factors for single barrel horizontal vessels will be about 
one-half those for double barrel horizontals which were 


area. Also. 


curves in Figure 5 cannot be extrapolated ol interpolated 


assumed to use the full cross-sectional flow 


o determine factors for intermediate sized vessels. 


Normally, nominal pipe size designations are used to 


describe cylindrical vessels up to 30-inches in diameter. 
This happens to be outside diameter above 14-inches. 
Above 30-inches, 


pipe and must be 


where shells cannot be made of seamless 
rolled, the shell size designation can be 


er inside or outside diameter, depending on capacity 


requirements. However, even here the usual designation 


IS d fo. standard stock separators reters to outside diam- 


; 


Creer. Spherical vessel size designation reters to inside 


diameter almost universally 


Fieure Oo may bye used Lo cle te rmine an approximation 


inside diameter of cylindrical vessels of normal con- 


struction when nominal diameter is known. It is assumed 


vessels up to 30-inches diameter follow nominal pipe 


SIZING For sizes 56-inch and above it 1s assumed that the 


normal designation refers to outside diameter, Figure 6 


| itd be MSEa niy tf true instdae Tiameter ls UNANOW? 


{ used to determine the amount of gas 


Figure 8 may be 


er day that a vessel of any 


1] 
nal 


given capacity factor can 


e at a given separator pressure. ‘This graph is based 


the following assumptions : 
(sas is (} 65 Spt cine OTAaAVIt\ 

2. Oil particles in gas stream are 45° API, 10 microns 

or large 

Main body ol st parated liquid 1S We) API 

Operating temperature of 60° F, assuming this is 
above the cloud point of the oil and the hydrate 
point of the gas 

» No excessive o1l foamine or surging condition 


eXIsts. 


Figures 10 and 11 include capacity factor corrections 
lor gas and liquid gravity, respectively. These correction 
factors are applied in the capacity factor in the same man- 


ner as the leneth corrections found in Figure 7. 


Horizontal separator. Jo determine horizontal separa- 
tor gas capacity, it is assumed that the vessel inside diam- 
eter is known and whether or not it is single or double 
barrel. The capacity factor is determined from Figure 5. 
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Shell Length (Ft?) 


Capacity Factor Correction For 
Length Of Horizontal Separators 


FIGURE 7 


If the separator is a vessel of 10-foot shell length, gas 
capacity at any pressure can be found from Figure 8. 


Should the shell length be other than 10 feet, the capac- 
ity factor can be corrected for vessel length by applying 
the length correction factor for horizontal separators found 
in Figure 7. In a like manner, if gas or liquid gravity dif- 
fers from that used as the basis for Figure 8, a capacity 
factor correction for gravity is applied from Figures 10 
and 11. 
from Figure 8. If only nominal shell diameter is known, 


After correction, gas capacity again is found 


the approximate inside diameter can be found from Fig- 
ure 6 and the procedure is repeated as before. 


Vertical separator. Vertical separator gas capacity 1s 
found the same way as the horizontal. As before, inside 
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$s ye ty VS Pressure And 
Ip ty Factor r eparators 
FIGURE 8 
la eter or estimated inside diameter is used to find the 
ba capacity factor. However, the procedure for adjust 
| 1 
in capacity tor ler l somewhat aduilterent Vertical 
; ] ¢1 
ep itor was capa bac I ! it1o!l “ | lenetl is 


shown in Figure 5 


(Once a degree of lhquid Partick separation has been 
eached in a vertical separator, an additional increase in 
enoth above 10 feet will yield only a negligible increase 
n capacity [his effect is considerably less than in the 
horizontal] separatlol ( qdu to the part les fallin: 
lirectly opposite to the vas flow. The liquid thus has a 

ch greater distance to fall before impinging against the 

( suriace vessel wall o1 other droplet collector 

\s vessel leneth Increases ne en th ol fall NCcreases 
Conversely, a minimum leneth of gravity settling cham- 
per 1s re ured betwee! t! Se paratol inlet and the base 
I the mist e@xtractol O Ood vertical separation len- 
foot verticals have thil required length to prevent undur 
re-entrainment and mist eliminator overloading. Vertical 
inits in the 5-foot to »-foot range require lower veloci 
ies, and consequently owe! capacities, to prevent re 
ntrainment 

Vertu il separators ol! Sst indard manulacture with a 

foot or longer shell have good built-in surge handling 
ibilities. The distances between the vessel inlet, the nor 

id level and the bas of the mist extractor are 
ent to accommodate fairly large rises in level du 


conaltlo! 


I he ; root ina I Lie! erticals do not have this 




















ne nside meter hes 


quid Capacity vS She inside Diameter 
For Various Separators 


Basis: I-Minute Retention Time) 


FIGURE 9 


} 


teature. When vessels of this size are used on production 


applications where Surging can occul othe than on a 


single steady flow well or as an inlet scrubber), it is sug- 
vested that the gas Capacity be rated at 75 percent of the 


imount calculated from the charts 


I 


Spherical separator. [he gas capacity factor for spheri- 
cal separators is read directly trom Figure » SINCE size 
designation refers to inside diameter. 


As in the case of the shorte1 vertical separators, It 1S 


Su vested that the gas capacity ol a spherical vessel be 


downrated in cases involving sureing conditions. A factor 


of 75 percent is safe for most applications 
LIQUID CAPACITY 
If foaming oil is not involved, a vessel’s liquid capacity 
is restricted only by outlet or dump valve size and the 


pressure difference available for liquid discharge. Even 


without foaming, some:bubbles of gas would leave the 


+ 


SSel ene ) | 1 li id 17 ti ha id 1] va | te 
Ve i entrained with liquid 1 e liquid was allowed te 
leave the vessel immediately after separation. To prevent 


lS, Separators art designed to hold or retain liquid a 


J1iven leneth ol time to allow the VAS bubbles to evolve 


ind return to the main gas stream. A separator’s liquid 


capacity 1S determined by the volume in the vessel ce 


ted to holding the liquid and the time it is held 


Che retention time most generally used is one minut 


If a vessel had a normal liquid volume of one barrel be 


) ) ° ’ . 
tween the controlled level and oil outlet nozzle. liqui 
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capacity would be one barrel per minute or 1,440 barrels 


per day for a one minute retention time 


If an abnormal eas-in-liquid entrainment occurred (a 


| 


roaming Conaition 


and a two-minute retention time 


cs . ’ ‘ 
vas necessary to allow the gas to break out, tne vessel s 


apacity would be one-half as much or 720 barrels per 


day However. unless otherwist specified the vessel nor 
ily would be rated at a one minute retention time 

\ condition that can make sizing for liquid complicated 
is One in which extreme slugging or surging conditions 
This condition is brought on by an abrupt increase 


as ratio. A point can be reached when liquid 


OCCU! 
In liquid LO $ 
streams or slugs of some quantity enter the vessel instan 
taneously with no @as present 

When this condition is reached an 


entering is more than the fully open dump valve can han 


| the volume of liquid 


dle at the operating pressure, the liquid level will rise and 


push gas from the vessel. If insufficient volume is avail 


ible in the vessel, liquid will eventually reach the gas out 
let and carry-over into the gas line 
to completely fill for 


cessarv for the vessel 


Carry-over will take place when the 


It Is not ne 


Carry-over to occul 


level is high enough 
When gas 


veloc ity can be 


to restrict the PAS separation portion 


t 


of the vessel. again begins flowing into the 


such that proper separation 


This 


the re-entrainment of 


ssel its 


cannot take place in thi remaining vessel volume 


condition can be aggravated by 
some of the liquid already in the vessel 
Sizing for this difficult condition is of necessity a bal 
ce between vessel size and dump valve size and numbet 
WORLD OIL 
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It is the maximum size and fre 
quency 
variation in “X” 
dump valve or valves that will prevent the level from 


exceeding the maximum level then can be determined. 


necessary to estimate 
flow rate) of the liquid slugs. The allowable leve] 
vessel and the allowable capacity of the 


Extreme slugging may be expected under the following 
conditions: 

@ On a large diameter gathering line into which liquid 
is being produced with gas or in which liquid condensa- 
tion can take place due to temperature decreases. 


@ At 
system with the possibility of intermittent flowing of wells 


a juncture in a large trunk and lateral gathering 


on the laterals 


© On a lease where a large numbet ol wells are hbeins 
produced by intermittent gas lift or where wells are known 
to flow with a heading characteristic 


When slugging conditions exist. it also is a good idea 


to consider decreasing a vessel’s*zas rating. (See section 


on Gas Capacity.) The decrease can be arbitrary, but a 
factor of 75 percent of standard usually is adequate as- 
suming that the normal liquid level is not allowed to vary 
excessively through use of valves properly sized to handle 
he rated liquid capacity 

Figure 9 gives the liquid capacity of the various size 
ind shape vessels. All capacities are based on a one min- 
ite retention time, on inside diameter and a reasonabl 


liquid level above the oil outlet nozzle 


Spherical. Curve | in Figure 9 can be used to determine 
liquid capacity of a spherical separator when shell diam- 
eter is known. In plotting Curve 1, it was assumed that 
the normal liquid level was below and not closer than five 
inches from the vessel center line. 

Because of its geometry. liquid surface diameter wil 
increase as liquid level rises in the lower half of a spheri- 
cal vessel. Thus, spheres exhibit good surge volume at the 
vessel center line. For instance, in a 24-inch sphere. 
)-inch rise in level at the vessel center line is equivalent 
to a volume of about '4 barrel. This is nearly 60 percent 
more volume than the vessel contains for liquid retention 
from the normal level to the liquid outlet. Therefore, with 
spherical design a larger percentage of volume is dedicate 
to surging than to retention 

When a 24-inch sphere is compared with the 16-inch x 
)-foot vertical vessel which contains nearly the same total 
volume but has less gas capac ity, it is found that a 5-incl 
rise in level in the 16-inch x 5-foot vertical is about 
tenth of a barrel, or less than one-half that in the 24-incl 
sphere 

As in all separator applications, however, care should 


be taken when sizing spheres for surging flow conditions 


Vertical. Vertical separator capacities shown in Figure 9 
are based on the following liquid levels above the o 


outlet: 


Shell Length, Feet Level, Feet 


5 and 7.5 1.50 
10 2.25 
15 2.75 


\s indicated previously, surge capacity is not determined 
by the volume held below the normal liquid level, but by 
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rrection Factors For Variation in 
quid Specific Gravity 
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In Liquid Specific Gravity 
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Horizontal free liquid knockout, horizontal low temperature separator. 


Product Application Specialist 


> 


Company. Houston 


separation LTS) unit consists 
( sepal ito 
oO 
Stave separatol oOpuonal equip- 
i i 
~ ] ) 
Cl ire required to comprete 
heaters Of 1 are used upstream 
} 


the input gas stream. A flow 


low te Mipe rature sep- 


Wr) 1n 


av be used in conjunction with 
r @CNali Fy ure ra} shows an 

stabilizer and a elycol injec- 
protection Fieure 9 shows an 
n adapted for use with a steam 


units may appear in different 
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Twin vertical free liquid knockouts, combination vertical- 
horizontal low temperature separator, vertical flash separator. 
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Here are several different types of low temperature separation units. Note the various 


physical forms, it should be kept in mind that all operate 
i A 


on the same basi principle 


Producers utilize low temperature separation on high 
pre ssure Gas we IIs whe re pre ssure drops ot approximately 
1 OOO psi sometimes Less ibove sales line pressure art 
available to produce separation temperature in the range 


of of | and lowe1 


] 


his low separation tt Ii pe rature provides a lowe) sales 


ras water dewpoint and more condensate recovery. In- 


recovery results in quick payout of 


equipment and increased revenue, 


creased ¢ onde nsat 


making low tempera- 


ire S¢ paration equipime nt attractive when reservoll pres- 


sure 1s expected to hold tor a sufficient length of time to 


1 


justify cost of the unit, usually 3-5 vears or longe1 


THE LOW TEMPERATURE SEPARATOR 


Phe heart of a low temperature separation unit is the 
low temperature separator, which appears in four basic 
forms: horizontal, vertical, spherical and T-bone, a com- 
Schematic drawings of each 


type vessel are shown in Figures 2, 3, 


bination vertical-horizontal 
t and 5. 

Che upper portion of the L'TS vessel is the cold section, 
into which the high pressure wellsteram gas is expanded 
through a choke. This produces low temperature conden- 
sation of water and hydrocarbon components. As_ this 


condensate and water fall toward the lower OI liquid 


section of the vessel, hydrates are tormed which collect 


In the liquid Ser tion 
Wellstream gas, or steam in some cases, warms a coil 
which is submerged or partly submerged in the liquid 


| 


section {see schematic drawings ol separator vessels). Heat 


from this warm coil melts the accumulated hydrates. The 
warm coil must contain sufficient surface area to effect 
partial stabilization of the liquid, an important secondary 
function. Revaporizing the light ends, principally methane 
and ethane and lesser amounts of butane and propane. 
which rejoin the sales gas, leaves a more stable liquid 
which undergoes less shrinkage when discharged to at- 
a osphi rie storage 


In some cases, less cou area Can be counteracted by 
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eating the gas stream to a higher temperature to main- 


reater log mean temperature difference betweer 


the coil and the liqu d Howe ver, 1 this is done the tubs 
to handle the 


le heat exchange! must be adequat 


gas from the coll 


| 
higher temperature 


‘ 


The lower the tempt rature ot the Gas altel expansion 
to a given pressure, the more water and distillate will be 
condensed from the 


stream. Therefore, semi-isolation of 


his cold section from the warm liquid section results in 
very low gas separation temperatures. The additional 
water condensed from the gas stream at the lower tem- 
perature will settle below the blanket of distillate and be 
drawn off the vessel through the water discharge valve 
sullic ent warming occurs to resaturate the cold 


| herefore. 


betore 
VAS with watel Vapol coldet separation may 


result in drier sales gas 


lhe LTS usually is equipped to separate the water and 
condensate and discharge them separately, however, there 
mav be occasions where water-oil separation is not pro- 


vided for. 


A parallel may be drawn between colder separation re- 
sulting in drier sales gas and distillate separation at the 
colder temperature, where more distillate condenses from 
the stream in the proportion of the equilibrium ratios ot 
the ¢ oOmponents Also, revaporization of the distillate com- 
ponents takes place in the warm section of the LTS, in 
proportion to then equilibrium ratios at the eiven tem- 


perature (90° F) and operating pressure 


When a natural cold reflux action exists between the 
rising warmed gases liberated from the liquid phase and 
cold condensed liquid falling from the stream inlet, the 
lighter ends rejoin the departing gas stream and _ the 
heavier components recondense and are drawn from the 
vessel as a stable stock tank produc t 


lo summarize, l a colden separation temperature 


removes more liquid from the gas stream; (2 


adequate 
bottom heating melts the hydrates and revaporizes the 
lighter components so they may rejoin the sales gas in- 
stead of remaining in liquid form to be flashed off at low 
pressure; (3) cold refluxing recondenses the heavy com- 
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ents which may also have been vaporized in the warm- 


process and provides St ible lia ud recovery 


THE LIQUID KNOCKOUT 


Phe liquid knockout which usually operates between 


6,000 psi, performs an important function in 


AK and 


novin free water and hydrocarbon condensate from 
waltel otherwise would 
eze in the choke of the low temperature separator as 


e expanding gas drops the temperature below the hvy- 
ite point Liquid hydrocarbons passing the choke do 
t contribute to the adiabati expansion and only O1Ve 
heat, decreasing the net refrigeration effect of the 
spanding @as 

knockout nas a 


lhe horizontal large liquid and gas 


| he ve rt al knock- 


city under steady flow conditions 

, y . ] 
ut has a considerable liquid sure capacity and mud 1s 
vessel. Also. 


rel’ versions of horizontal and vertical knockouts art 


} - éé_} 
isilvy removed trom the vertical double 


is ; 
thle. ‘The spherical knockout is attractive econom1- 


THE HEAT EXCHANGER 


ras-to-gas heat exchanger performs 


he standard cold separa 


lhe tube bundle. 


mportant dual function in 1 


Drocess 


I 


Phe warm inlet gas stream may enter the coil sub- 
nerged in the L'TS liquid section (described previously 


20° F or higher 


, 1 
at hvdrates In the separator, the gas temperature may 


In passing through the coil and melt- 


irop to 100°-110 | However, it 1s necessary to lowe) 


temperature olf the stream still more to approximately 


F. or the lowest safe point above the hydrate tem- 


tures at the pressure upstream Ol the choke. This will 
re maximum recovery of free liquid in the knockout 


1] , , ‘ : 
i! Will provide the lowest separation temp rature 1n thie 


| I'S with the pressure arop available 


lhe we l] stream to be processed flows from the coil in 
liquid section of the LTS through the tubes in the 


exchanger where it is cooled by 30° F and coldet 
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combinations of low temperature separators, free liquid knockouts and flash vessels. 





sales gas from the LTS. This dehydrated, cold gas counter 
flows through the shell prior to entering the sales line 
The sales gas thus is warmed before entering the sales 
line, minimizing the possibility of chilling other “wet” 
gas in the sales line to the hydrate point. 

A temperature controlled three-way bypass valve is 
placed at the heat exchanger to maintain the lowest safe 
temperature above the hydrate point upstream of the 
choke. With this controller, the cold gas may be propor- 
tioned through the heat exchanger automatically. Figure 


6 shows a typical heat exchanger 


THE CHOKE 


If the pressure in the low temperature separator is to 
be controlled by the back pressure in the downstream gas 
line or by a back pressure regulator, an adjustable choke 
may be used on the inlet to the low temperature separator 
to regulate the gas flow 

\ regulating choke at the separator inlet may be used 
either as a pressure regulator or as an adjustable choke 


to control flow. When the regulating choke is used to con- 
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' re | 1] ° 1 } 
rol pressure on the separator, an additional choke 1s 


on the sales line downstream of the unit to con- 
trol flow (see section on Upstream Vessels and Piping 
It is also good practice to use a flare relief valve in 


parallel with the bach pressure regulator on the sales line 


to protect VeESSE ls and piping In Cast high flow rates reduce 


the temperature sult i ently to treeze the back pressure 


regulator 


THE FLASH SEPARATOR 


Liquid usually is piped from the knockout to the liquid 


section of the cold separator to undergo primary stabill- 


ation and three pl ase S¢ paration of water, distillate and 
oas fter primary stabilization at high pressure in the 
cold separator, a greatel volume ol stable stock tank 


liquid is retained if it is flashed through a second stag 


separator operating in the range of 100 to 125 psi 


The flash of the 


pressure between cold separation pressure and stock tank 


liquid at a calculated intermediate 


pressure, tends to reduce the loss ol heavy hydrocarbons 


I 
normally experienced when flashing the liquid from high 


direct to the stock tank. The ideal situation 


pressure 
would be an infinite number of small pressure reductions 
which are not economically pra tical 

Choice between either horizontal or a vertical second 
stage separator is usually a function of design for space 
arrangement, since there is little process preteren e except 
that a horizontal vessel of equal size offers greater inter- 


face area tor gas release 


However. this is a very minot 
point in connection with a flash chamber where gas re- 
lease is principally the result of change of state rather 
than fluid demulsification. The spherical separator in 
second Stage separation has a large Vas release interface 
area, and can be considered as effective as the other two 


types 


UPSTREAM VESSELS AND PIPING 
It is considered good practice to design vessels and 
piping upstream of the choke on the LTS to stand the full 
shut-in pressure ol the well. Wellhead pressure could be 
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Schematic Diagram—Vertica! 
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FIGURE 3 


applied to the upstream section of the unit if the LTS 
choke were to “freeze” or fail in the closed position. How- 
ever, such practice is not always practical when dealing 
with abnormally pressured wells since the additional cost 
ol high pressure piping, kno kouts, fittings, coils, ele 
would be prohibitive 

Abnormally pressured well streams (7,000-10,000 psi 
may be reduced to the 3,500-6,000 psi range by a pressure 
regulatot1 located near the line heater and upstream Ol 
the LTS unit. This would permit the lower pressure de- 
sign to be incorporated into the unit piping and knockout 
upstream ol the ( hoke on the § | ~~ In Suc h cases, a regvu- 
lating choke could be used to advantage on the LTS. 
LTS regulating choke 
then could be connected into the piping upstream of the 


( hoke 


lieve excess pressure which might build to wellhead pres- 


The pilot bourdon tube on thi 
This would allow the choke to automatically re- 


sure on the upstream section of the unit should the chok 
freeze. A back pressure reculaton the n is used downstream 
of the separator. 

Although a regulating choke wiil provide some measur 
of safety, when lower pressure designs are used upstream 
of the LTS choke, it is also cood prac tice to include high- 
low shut off valves on the well for complete protection. 

One method used to hookup abnormally pressured wells 
is shown in Figure 7. In this case an 8,000 psi well 1s 
shown tied into an LTS system. 

A high-low shut-off valve is installed on the christmas 
tree. The control line for the shut-off is tied into the flow 
line downstream of the pressure-reducing regulator at the 
heater. If an abnormally high pressure occurs downstream 
of the regulator on lower design pressure equipment be- 
cause of regulator failure, or if the flow line fails at any 
point between the well and the unit, the well will auto- 
matically be closed in by the shut-off valve. 

The regulator located downstream of the line heatet 
is normally closed and is used to reduce wellstream pres- 
sure from 8.000 to 4.000 psi 


pressure). Thus, all equipment between the regulator and 


liquid knockout working 
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| 
a 


rit | CS choke 


e regulator is required for start-up 


Opt rates al LOO ps lhe by-pass aroul 


e valve is located at the LVS inlet. and 


\ his h pressul 
s used to isolate the unit from the flow line. All piping 
nad connections upstream ol this valve are designed fo 


ve hi ad pressure 


High-low shut-off valves also may be used to protect 


e low te miperat Ire S¢ paratol An additional control line 


| Che well 


s tied into the separator from the shut-ofl pilot. 
hen is automatically closed-in if the sales gas line fails 
rou the pressure reg ilator on the sales MAS line freezes 


nd causes a pressure build-up on the LVS. In many 


ises. more than one shut-off valve is used for comple 


te 
i¢ 


tection 
In normal applications where heat transie. conditions 


the tube bundl heat exchange! are not critical. it 1S 


lvantageous to place the liquid knockout downstream 
of the heat exchanger and immediately, upstream ol the 
choke. This permits removal of the additional free liquid 
condensed in the heat exchanger, and leaves the gas 
stream to the choke essentially void of all free liquid th 1S 
ichieving the lowest possible expansion temperatures. 


1 
} 


\bnormal applications, (a) where heat exchange area 
s critical as it usually is on extremely low pressure wells, 
x (b) where paraffin base oil must be removed before 
being further cooled, dictate that the knockout must be 
upstream of the heat exchanger. Actually, it would be 
idvantageous to place one knockout upstream and an- 
other downstream of the heat exchanger, but this 1s sel- 


dom economically practical 


STABILIZATION COLUMN WITH PRODUCTS COOLER 


On larger volume gas streams where fluid recovery ex- 
ceeds 35-40 bpd, a products stabilizer used in lieu of the 
second stage separator usually will produce sufficient in- 
creased stable stock tank liquid to justify the somewhat 
larger investment of the stabilizer column, steam generato1 
or other heat source and the products cooler (Figure 8 

Che stabilizer has the added advantage of producing 
a controlled vapor pressure product. Cold distillate feeds 
into the top section of the stabilizer column from the LTS 
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and flows downward through a series of bubble trays o1 
over ceramic packing. The heat coil! in the stabilizer sump 
vaporizes the lighter components along with small amounts 
of heavier ones. Heavy hydrocarbons are recondensed 
from the vapors ascending through the descending cool 
liquid, and fall back into the stabilizer sump. The vapor 
pressure of the resultant product can be controlled by 
temperature adjustment in the stabilizer. 

The heavy, stabilized liquid passes from the stabilizer 
through. the product cooler to the stock tank. The product 
cooler is a tube-in-shell heat exchanger which may be 
cooled by circulating water or by the cool gas stream. 


LINE HEATERS 
Although it is not considered part of the low tempera- 
ture separation unit, a line heater usually is required at 
the well head to initiate flow from a high pressure well 
and to bring it up to capacity, since smaller volumes of 
gas are influenced considerably by ground cooling. Also. 
if a regulator is required to reduce wellstream pressure 
between the well and the unit. this restriction of flow may 
cause additional cooling to temperatures below the hy- 

drate point for the pressures involved. 
After the well reaches capacity, the heater often can 
be bypassed. However, in some cases it is advantageous 
to throttle the heater to maintain the inlet temperature 


of the gas to the LTS unit at 110°-120° F, since a tem- 
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required in the heat exchang: In cases where paraffin base oil present, the liquid 


low temperature separator knockout is placed upstream of the heat exchanger to 









When handling high pour point distillate, LTS units prevent the liquid from congealing and fouling the heat 
may be quipped with a secondary heat exchange coll exchange1 Without these measures, if would often be 
the bottom of the flash s parator [his secondary coll necessary to steam deposited paratlin out of the heat eX- 
KCeps the distillate In thie flash separatol warmed above changet 
he po I point and all ws 1t to he dumped to the SLO k 

ink without the danger of congealing, and possibly plug- ANTI-FREEZE AGENTS 
ging the dump line. In such cases, it is often advantageous Often, a producer will prefer to inject an anti-freeze 
to increase the inlet gas temperature, by means of the line agent such as methanol into the gas stream at the well- 
eate above the 110°-120° value mentioned previously, head to protect against hydrate formation during the 
since the inlet gas stream must heat both the liquid bath start-up period. This procedure is frequently used offshore 
in the low temperature sepal itor ind the liquid contained tor two reasons | il 1S not always convenient and often 
n the second stage separator too costly (from the point of platform space) to provide 
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Gas When dealing with high-pressure 
C ; gas condensate wells, the injection of 
an anti-freeze agent such as diethylene 


glycol can seldom be justified because 
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heater to be used only tor start ip and there ar 
imes when heatine will not be sufficient to maintain the 
emperature of the gas above the hydrate point during 
transmission by pipe line from the producing platform to 

central dehydration plant onshore 

Hydrate protection by injection of an anti-freeze agent 
wercomes problems due to cooling during transmission 


When cool gas in the range of 70°-80 F reaches the inlet 
separation unit. a variation in 


e low tempt rature 


upment is often appropriate See Steam Generato: 


Appl ations 


STEAM GENERATOR APPLICATIONS 


When a “cold” gas stream, generally below 100° F, 1s 


to be fed to the low temperature separation unit, It 1s 
oiten advantageous to eliminate the high pressure heat 


exchange coil in the LTS liquid section since the inlet 


too COO] 


ras. stream is to adequately melt accumulated 
hydrates and vaporize the light ends. This coil is replaced 
by a low pressure 15 psi) steam coil fed by a steam 
renerator (Figure 9 


Circulation through the low pressure steam coil and 
steam generatol aepe nds upon thermo-syphoning and. 

is a rule-of-thumb, a liquid head of about 2 feet should 
be provided between the lowest point in the steam coll 
ind the high water level in the steam generator. This 
may be done by elevating the LTS unit or installing th 


team generator at a lower elevation 


Often. for start-up purposes and hydrate protection 


here the gas temperature is marginal for the pressure 


> 


pstream of the choke, a short high-pressure heat ex- 
change coil is placed in the hot water bath in the steam 


enerator to warm the inlet gas stream. 
When handling ‘cold’ flowing gas streams, the tube- 


indle gas-to-gas heat exchanger may be reduced in size 


or eliminated altogether. since there is little or no cooling 
n eded to maintain a low gas temperature as close to the 


hydrate point as is practical upstream of the choke 
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water dewpoint and the optimum hy- 
drocarbon recovery, dependent upon 
the particular gas analysis and type 
product desired. At 1,000 psia, a 30 
F separation temperature results in 
less than 7 pounds of water pe 
MMscf of processed gas, whereas at 
600 psia the separation temperature 
must be 18° F to produce 7 pounds water content. 
However, there are instances when glycol injection can 
be used to advantage on LTS units which serve high 
pressure gas condensate wells. If wellstream composition 
is such that lower separation temperatures in the range of 
O° F to —-20° F will provide additional hydrocarbon re- 
recovery, glycol injection is economically feasible. The 
additional recovery realized will payout the cost of the 
necessary anti-freeze injection equipment. 
Considering a low pressure well flowing at 2,000 psia 
and 100° F, 


tion temperature to about 57° F, 


a 1,000 psi pressure drop reduces the separa- 
and the water content 
to 16 pounds MMscf. Through use of a heat exchanger, 
the cold gas leaving the LTS may be used to cool the in- 
let gas to say 70° F. Now, the pressure drop provides a 
separation temperature of 27° F, adequate for less than 
7 pounds water content. However, at 2,000 psia and 70 
F, hydrates form to foul the lines. 

Injection of the anti-freeze agent upstream of the heat 
exchanger will eliminate the formation of hydrates (see 
Figure 8). Lowering the inlet gas temperature more than 
27 See above) will result in recovery of more hydro- 
carbons, especially butanes and propanes. This, however, 
may be undesirable if there is no market for the LPG. 

Usually, the glycol used as the hydrate retarding agent 
must be reclaimed to make the process economically prac- 
tical. This equipment includes a_ glycol-oil separator, 
usually horizontal for greatest glycol-oil interfacing area, 
with sufficient volume for adequate settling time; a glycol 
regenerator to remove water from the glycol; and a glycol 
recirculating pump. (See Part 5, The Glycol Dehydraton 

Each component ol the low temperature separation unit 
is worthy of study from the process as well as the eco- 
nomic standpoint when selecting a unit to best satisfy the 
characteristics of a gas stream. Manufacturers now offer 
standard components which may be assembled into the 


type unit needed. 
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desiccant dehydrator installations. Unit in photo at left is equipped with 
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the vessels 1S simple 


of 


required near. the 


struction only a bed support ts 


Figure 1 Eithen 


downtlow 


were manually bottom 


were de- or upflow may be used, although downflow 1s favorec 
: , ; ~ 

established partially since considerably higher velocities can be used, thus sich 
) ducin the required diameti of the vessel Phe gas 1s 

CONVEeENnICNCe By . 
‘ evenly distributed across— thi Ded usually Without the 
iT motor Valves : 5 aye . 1 
need for baffles. Only minimum ground area is required 


al 


ition me cvcles j ; + ar . , 1: 
‘ tor a typical installation. Foundations are mor compt- 
Fo. SThla UTILS 1 4] | a 1 1 | 

cated than tor horizontal adsorbers, unless the towers 
nt } ' , ‘ ; 

1) 1! UlpITi¢ Ave bye n skid-mi ntec 
the u WV all \t low pressures, however. towe ciamete rs become 

S int ul arge because of limitine vas velocities, This can result in 


bulky. CXPCNSIV¢ VOSSE Is 


rates becomes difficult 


since re- 


Within 


limits, unit operating conditions can be changed to com- 


Operation al low flow 


veneration heat requirements remain unchanged. 


internal con- pensate for this. However, a minimum reveneration @as 
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late bed reactivation 


rough the vertical bed Way be CXhCCS- 


lications. One type ol vertical adsorbe1 


patt rm In orde to reduce pressure drop 


! 
\ second method used 1S the split flow 
wet gas enters the middle of the towe1 


1 1 


is divided. with half flowing through the 


’ , , , 
it lowing down tl rough the iOwel bed 


Horizontal adsorber vessels. As shown in Figure 


] 


j +) ? ] 
adsorbers are divided into several compart- 


internal plates. A header arrangement 


ras to: eacl compartment and a second 


the drv sales gas from the compart- 
i 


less than for vertical towers. Consider- 


ize, the horizontal adsorbers hav: 


f 


ty through the desiccant bed than ver- 


rec es desiccant breakagt 
eneration, all portions of the bed are reacti- 
of the outstanding advantages of thy 


, . , , 
bed 1S being able to take one or more 


; ; . 
Of service when operautin on low Tow 
ntal adsorbers occupy more groun 
mounted Cas ai Cal | UCKE( O 
\ ) d- ) S1mce ey ao |] eCXxCee( 
, 
I ( ( ( . re S pit Vel 


Scrubbers. Solid desiccants are easily poisoned While 
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beds have been used tor as lone as ten 
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horizontal compartmented adsorber vessels. Vertical adsorber vessels are shown at right. FIGURE 1 


vears, and four to five years is common, the presence of 
contaminants has been known to reduce drastically the 


adsorption capacity ol a bed in a matte! of weeks. 


An adequate inlet scrubber is an integral part of a dry 
desiccant dehydrator. Some of the more active desiccants 
available today are highly susceptible to failure when 
doused with slugs of liquid water. Desiccant manufac- 
turers have made available specially treated forms which 
are resistant to liquid water: however, these special forms, 
placed nearest the gas inlet, may be limited to about fif- 
teen percent of the bed. The use of water resistant desic- 
cants does not eliminate the need for an inlet scrubber, 
but only serves as added protection against the possibility 


of scrubber carrv-over. 


All desiccants in use today are affected adversely by 
heavy hydrocarbons. High molecular weight hydrocarbons 
plug the tiny pores in the desiccant, reducing their ability 
to adsorb water. Repeated regeneration at relatively high 


temperatures tends Lo char these heavy fractions. 


Compressor lube oil is a particularly difficult problem. 
Because of the conditions under which it is entrained, com- 
pressor lube oi] is almost invariably present as a tog or mist 


which will pass through normal mist extractors. When 

is condition exists, the installation of a precontactol 
ahead of the adsorber removes the contaminant and helps 
to prolong desiccant life. 

Precontactors are filled with spent desiccant from the 
dehydrator or any ol the less expensive desiccants, such as 
bauxite. Such a desiccant will adsorb up to 25 percent 
ol 1ts weicht in oul Vapors Although the precontactol fill 


can sometimes be reclaimed by steaming or washing in 
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REGENERATION 


] ] 
For most applications, part larly Inal | 


tended held 1n 
stallations, regeneration is accomplished by heating a side 


flowing’ the 


stream of t incoming liquid tree raw gas: 


| 


hot gas through the bed to be reactivated: cooling the gas 


from the bed to condense the water: separating the wate 


from the gas and recombining the regeneration gas witl 


the main stream be fore entering the ac tive bed 
[To accomplish side stream regeneration (also known 
as “open cycle’ regeneration 


in the main gas stream equal to the pressure drop of the 


a pressure drop is taken 


+ 


regeneration as through the heater, wet desiccant bed 
condenser, separator and piping 

On a large gas dehydration installation, a small com- 
pressor miay be used to boost regeneration gas through 
the SVS.LCiIN Raw inlet VaS May be used as In the open 
cycle, or closed cycle regeneration may be used in which 
the same gas is run through the system many times. This 
regeneration method reduces the over-all pressure drop 
required for the main stream to the pressure drop of the 
inlet scrubber, one desiccant bed and the interconnecting 
piping and switching valves. For companies operating cen- 
facilities, this means a saving of 


tralized ce hydration 


many dollars in compressor horsepowet 


Heaters. The regeneration Vas heater on most field in- 


stallations utilizes a high temperature salt bath. Although 
somewhat more costly than the direct fired tubular heater, 


it has offsetting advantages 


ture salt bath holds 


(he constant high tempera- 
1 quantity of heat readily availabl 
OI the regeneration @as when the controller switches to 


heating cvcle 


Possibility of tube failure is greatly reduced by decreas- 


ing the metal wall temperature and by eliminating sever 
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hot spots, since tubes carrying high pressure regeneratior 


gas do not come in direct contact with the heater flame 


The salt commonly used in these heaters becomes corro- 


sive if subjected to temperatures over 1,000° F, and wil 


attack the metal tubes and firebox. For this reason a hig} 


te mperature shutdown control 1S used whi h will override 


the normal operating controller 


When direct fired heaters are used, additional safety 
controls are installed which shut off regeneration gas flow 
and burner gas in the event of tube rupture or high stac} 
temperatures. In plants, other heat mediums or high tem. 


perature steam may be used to heat regeneration gas 


ADVANTAGES AND DISADVANTAGES 


Dry desiccant units utilizing a lone cvcle period mus 


I 


compete with other drying methods for most applications 


[In this regard, long cycle units are more expensive thar 


} 


rlycol dehvdrators or short cvcle dry desiccant units. How- 


provide extremely low dew 


, , . +1 
ever, the long cycle unit Wlil 


a wide range ol operating conditions, 


pomts ove | 


Equipment ts dependable and can run on an unattendec 
Lone periods ol uninterrupted service are to he 


In addition to injurv trom heavy hydrocarbons, desic- 


cant beds can be poisoned by hydrogen sulfide in_ the 
presence of oxygen and ammonia in the presence of car 
bon dioxide 
While the desiccants themselves are non-corrosive, acti 
ses present In cause 


some Corro- 


sion, primarily in the heat exchanger and regeneration 


ras scrubbe1 


OPERATING PROBLEMS 
Operating troubles can be divided into process prob 
lems and mechanical problems. It is obvious that process 
problems can be minimized if care is taken in the selec- 
tion of proper equipment for the job. Occasionally, con- 
ditions exist which were unknown at the time the init 


was purchased, oO! perhaps. deve loped at a later date 


Process problems. Jo combat corrosion, ammonia 1s 
sometimes injected ahead of the regeneration gas cooler 
Although this helps to control the pH of the wate1 being 
removed, it has a severe effect upon the desiccant. 

Ammonia and carbon dioxide react to form an unstable 
white solid whi h plugs the pores in the desiccant. I po! 
termination of the ammonia injection, repeated regen- 
eration of the bed will restore some ol the desiccant Ca- 
pacity for removing wate 


Amine-based corrosion inhibitors used to combat down- 


Plates Divide Dehydroator Dry Desiccant 


Into Compartments 
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Long 

With Horizontal Adsorbers 
hole corrosion of tubing and casing in producing wells 
find their way into the unit. The amine tends to 


reak down at the high re 


reneration temperatures, result- 
in the formation of free ammonia, thus providing the 


me undesirable results on the desiccant as discussed 


previously. 


oe 
If it is desired to inject air into the gas stream for Btu 


ontent control, it would be well to inject the air down- 


stream from the unit, dehydrating the gas sufficiently to 


roduce the required dewpoint after the addition of the 


e air with elycol.5 Otherwise. witl 


acting aS a Catalvst., 


lehvdrating t 
ur, or aenyarating 


the desiccant even trace amounts ol 


yarogen sulfide will react with the oxvgen to torm tree 


] 


sulfur which will plug desiccant pores. 


i 


breaking up of the desiccant bed will result in partial 


) roing ol the he d and diffi ulty with compressors down- 


stream, The desiccant breakage is usually the result of 


xceeding maximum allowable gas velocity, slugs of free 


vater reaching sensitive desiccants, or sudden pressurt 


es. It frequently becomes necessary to install a spec lal 
he desiccant beds 


filter in the main gas stream behind t 


Inadequate regeneration also can contribute to desic- 


breakage by leaving liquid trapped in the bed. Gas 


bubbling through this layer causes erosion with fragments 


| 


t desiccant accumulating in drifts. Sometimes, hard 


es of desiccant will form from this 


Mechanical problems. Che heater, control svstem and 


ilts of corrosion can be considered the chief causes ol 


chanical operatin problems 


On the heater, burnet pilot light failure is usually 
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caused by dirt and liquid deposits clogging the pilot light 
orifice. A small fuel gas drip and regular maintenance 
can avoid this problem. A damaged seat in the burner 
gas pressure regulator may cause the pilot light flame to 
be extinguished. This is a common failure on initial 
start-up until welding slag and foreign material has been 
cleaned from the line. For this reason, a strainer should 
be installed ahead of the pilot gas supply. 

Inadequate regeneration will occur if outlet regenera- 
tion gas temperature peaks are not in the range of 350° F. 
lo properly regenerate the desiccant, it may be necessary 
to vary the length of the heating and cooling portions of 
the regeneration cycle and vary the regeneration gas flow 
rate. In some cases, simultaneous regulation of both func- 
tions is required. Within the limits of the heater, it would 
probably be necessary to lengthen the heating portion of 
the cvcle and increase the volume of gas flow during the 
cooling portion. 

Inlet gas temperature also affects unit operation. If 
the inlet gas temperature is considerably below design 
temperature, the regeneration heater may be overloaded 
If the inlet temperature becomes significantly higher than 
design temperature, the unit will be overloaded because 
of the increased water content of the gas. To compensate, 
the time cycle must be shortened, giving an “effective” 
increase in active desiccant. Shortening the cycle increases 
the regeneration heat requirements and, therefore, is lim- 


ited by heater capacity. The gas quantity required for 
cooline the bed also will be affected. 
Inadequate cooling of the regenerated bed will result 


in high sales gas temperatures immediately after switch- 


103 








“ ; i ~~ 
ue - 
~ 
i = 
*_-_ - 
a | 
* 
! 
— ~- 
e 
‘s— sorbe ~ 
t - 
ate" 
Lig rf 
<> 
<> - 
s e 
- 3 y Des - 
FIGURE 5 
I OWCTS Lhe bed teniperature should bye within i) | 


to 40 | ol the inlet Vas temperature betort the Swit h. 


? 1 } 
tat reasing the cooling gas tlow. ol lengthening the COOl- 


ing period should remedy the situation 


Continued high sales gas temperatures are the result 
of a different situation than described previously. Ad- 


sorber towers usually are sized for the maximum expected 


1 


flow rate which must remain reasonably constant. If the 


quantity OL main Gas tlow decreases, there 1S less mass [ol 


cooling the reactivation gas stream. Since the quantity 


; ? ] 


of desiccant and volume of steel to be heated in the re- 


veneration process is constant, the main VAS outlet tem- 


perature must increase to dissipate the reactivation heat 


t 
' ; 
In most cases, this problem can be overcome by leneth- 


ening the adsorbtion. heating and cooling periods This 


will put the same amount of heat into the sales gas pe 


cycle, but there will be fewer cycles per dav. resulting in 
less total heat rejected and lower sales 


An alternate solution Lo the problem Wo ild be an exter- 


vas temperatures. 
nal sources of cooling, such as an air or water cooled ex- 
change 

\ third solution to the reduced flow problem is the us¢ 
of horizontal adsorbers with compartmented beds ( Fig- 


ire 2Z Some of the compartments can be blanked off. 


diverting the main gas through a sufficient number of 
compartments to assure 200d dehydration at the reduced 
load. Then, only the compartments in use need to be re- 
venerated which restores the balance between regenetra- 
tion heat and main vas volume 

Lhe control system 1s the second source ol mechanical 
problems 
lor prope! operation 


A dependable source of supply gas is essential 
Phe supply medium should utilize 
dehydrated eas taken trom the outlet section ot the sales 
vas line. Many units operat in the 800 psi to 1,000 psi 
pressure range with 7 Ibs./MMscf or less of water in the 
outlet vas However, this amount of water Is sufficient to 
form hydrates in the supply gas system during cold 
weather if the pressure reducing system 1S not designed 
properly. 

One ot the easiest methods ol handling this problem 
is to reduce the supply gas pressure in two stages, Ade- 
quate, unrestri ting flow lines between Stages ol pressure 
reduction should be installed to permit the gas to warm 
up before the second pressure drop. 

A second method is to heat the supply gas before ex- 
panding to the lowe1 pressure Lo keep the vas alwavs 


above the hvdrate temperature. 
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\ third Thi thod Is to expand the Gas into a heat SOULCE 
such as a coil in the outlet gas line. Some manufacturers 
offer a special “no freeze” regulator to automatically con- 
trol this function 

Extremely cold weather also atfects control valve oper- 
ation; particularly the small auxiliary valves which may 
be used as relays to actuate the main diaphragm valves 
Dirt or moisture deposited on the valve stems in warm 
weather may cause sluggish operation in cold weathe: 
resulting in improper or incomplete switching. 

Cold weather also may cause freezing in the regenera- 
tion separator and liquid dump lines. Insulation of bot 
the vessel and the pipe 1S the easiest solution to the prob- 
lem. Where the installation justifies the additional ex- 
pense, a small heater and glycol circulating pump can b 
installed in order to trace critical lines with hot glycol. 

If the freeze-off occurs only at the dump valves, specia 
cold weather valves are available which allow a pressur 
reduction across the valve seat inside the scrubber. Six 
in arrangement minimizes freezing. 

Leaking control piping may result in loss of sufficient 
instrument or control valve supply gas pressure to prevet 
complete switt hine 

Occasionally, a ruptured valve diaphragm or score 
valve trim will allow hot regeneration gas to leak by wher 
the regvene rated bed should be on the cooling portion ( 
the evele. This situation will be evidenced when cooling 


is to the bed is at a higher temperature than the mai 


Corrosion is a third possible cause of mechanical fail- 
ure of this tvpe dehydrator. Normally, corrosion is not 
serious problem unless carbon dioxide and hydrogen sul- 


fide are present. In such instances, the corrosion usually 


occurs in the he at exe hanger where water Is condensing 
In the presence ol the acid GASES Very extreme corrosio! 
has been noted where both carbon dioxide and oxveet 
are present in the inlet gas stream. When corrosion iI 


1 


the heat exchanger is severe enough to cause leakage « 


gas trom the shell side to the tube side, the mixing Ol 


the regeneration gas with the sales eas will result in 


unsatisfactory dewpoint from the unit 


APPLICATIONS 

ihe appearance of the short cycle dry-type dehydrators 
and the increased range of application now available 1 
glycol units seems to narrow the market for the olde: 
lone CVC le process. 

However. because ol CONnservallve design. the long 
cycle dry-type units still will find favor when a water con- 
tent of 1 Ib./M™Mscf of gas or less is desired, or when inlet 


gas temperatures are over 100° or under 50° F. By caretul 


desion, dewpoints as low as minus Q() F are possible with 


this process. 
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THE CALCIUM CHLORIDE 
GAS DEHYDRATOR 


eel 


By R. H. Ackermann, I:ocess En 
<olo Manutacturi 


(fompany. Houston 


HLORIDE @as dehydrator has been tound 


. ] { ] te 
a wide range ol gas How rates. 


ressures and temperatures Many units are IM Service 
perating at temperatures ranging from 30° F to 120° | 
ind at pressures ranging from 100 to 2,000 psig. Thess 


“. Pace } ‘ 
nits are aesigned to have ( 


a maximum 


to 20 MMsecet 


} psi pressure drop 


vas flow rates from per day. The unit 


Ii 
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il 


y 


I 
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ccessible LO! lone periods becaus« 


been a probl 1h be AUS 


1 preferential affinity for the cal- 
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present 


ind carbon dioxide are } 
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ol 


{ 


t 


? 


ll 


ISCS 
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economy, a series of 
brine formed 


his type is dilute, and 


calcium chloride it contains is considered expendable 


\ present, there a 


( rating througho 


re O*% 


Cl 


e | 


HI 


nit 


1) 


Ce 


| 
l 


( 


| { 


st 
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ates and Canada. 


GENERAL DESCRIPTION 


Che calcium 


chlorid 


dehydrator sS a 


combination 


ee-phase separator, is-liquid absorption tower and 
solid chemical bed desiccant unit. Figure 1 1s a cross-sec- 
nal view of the vessel 
‘ : - — . 
lhe lowe section Is as-lIQuia separatol which sep- 


] 


ites free liquids, h 
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FIGURE 1 
coming gas strearn. Lhe middle section 1s the liquid 
absorption section where the brine removes most of the 
moisture from the gas in a series of five self-circulatineg 


trays. The upper section contains the solid calcium chlo- 


ride which absorbs the final traces of water and furnishes 


the brine feed for the tray section 


Separator section. Incoming wet gas and free 


Liquids 
1 


ente! the dehydrator the bottom of the separatol SEC 


tion and flow gh a liquid disengager, wher 


liquids are 


upward 


the majority of the fre scrubbed from. the 


wet gas stream. Liquids not removed in the disengage) 


] 


separate by PTaAVITV as Gas velocity decreases upon enter- 


ing the greater area in the upper portion of the separator 


Water and liquid hydrocarbons. if anv. collect in the 
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bottom of the separator and are individually and auto. 
matically discharged from the unit by liquid level con- 
trollers. Gas, now free of entrained liquids, flows upward 


to the botom tray in the brine absorber section. 


Liquid absorber section. In the absorber section, the 
concentrated brine dripping from the solid chemical bed 
section absorbs water from the gas as it flows downward 
by gravity from tray to tray, counter-current to the wet gas 
rising from the bottom. A nozzle on each tray contacts 
the brine and gas as the gas flows upward through each 
tray in series. At the outlet of each nozzle, the brine sep- 
arates from the gas and falls back to the tray to be recir- 
culated 


As the 


progressively dehydrated As the 


gas continues upward through the tower it 1s 


brine-absorbing wate) 


progresses downward through the tower, it is gradually 


diluted. By the time the gas has passed through the to 


tray, more than 50 percent of the water vapor originally 


ontained is absorbed 


Chis partially dehydrated gas then enters the solid 


chemical bed section for final dehydration. Brine leaving 


the bottom tray joins the free water in the separator 


section and is discharged from the unit 


Solid chemical bed section. Calcium Chloride is 


deliquescent chemical which absorbs water to form four 


hydrates before changing to the liquid state. The areas 


shown on the phase diagram (Figure 2) illustrate these 
chemical changes as a function of temperature and com- 


pe sition 
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- the bed which first contacts the wet gas is represented 

#0: |_| by area 7, where CaCl, * 6H-,O is in equilibium with its 

_ ae saturated solution. Here, the calcium chloride is in the 

re cor on or. final stage of being a solid hydrate and is slowly forming 
| oe _ , brine as more water is absorbed. 

: a a Above this point, the bed becomes successively drie1 
the : 4.0} pquilibe ium until at a point approximately two feet from the bottom, 
_ . L the gas is in contact with dry anhydrous chemical (Area 
sas 3 |, Figure 2). Between these lower and upper limits, the 
i 2 3.0F chemical varies in state between the sixth hydrate and the 
cts . Be" anhydrous material (Areas 2, 3, 4, 5 and 6 
cl 1 Operating | f 4 : ; 

— Line As the chemical is consumed from the bottom, the 
P amo | 7". 4 weight of the dry material above causes the bed to settle, 
. $ replacing the dry anhydrous chemical in the dehydrating 

5 AL zs | zone. This operation continues until only two feet of bed 
remain, at which point the unit is recharged (A bed level 
wi t indicator shows the amount of bed remaining at all times. 
I " i L i i | Figure | 

/ 0 10 20 30 co: = In some instances, the chemical bed section in early 
I ee See units channelled and/or did not settle properly (bridg- 
-—H,0 —ot Water Absorbed ee ing) as the chemical was consumed. These problems 

; Absorbed By By Brine Absorption Section j Sai : 
id Solid Chemica have been almost entirely eliminated in later models 
Ig eae Centrifugal gas distributor nozzles are used at the bottom 


FIGURE 3 : , ; ; 
of the bed to prevent channelling, and plastic coating 


~ i ase the bed section prevents chemical from adhering to the 
\rea solid anhydrous CaCl, and CaCl, * H.O 


\rea Z solid Cal . H () and solid Cal | 2 2H © 
Area 3—solid CaCl. * 2H.O and solid CaCl. * 4H,O 


vessel wall and causing bridging. 


Although channelling or bridging does not generally 



























































Area 4—solid CaCl. *4H.O and solid CaCl. * 6H.O create a problem, if it occurs it can be detected by a 
: Area 5—solid CaCl, * 2H.O and sat’d solution higher outlet gas dew point than normal. If channelling 
. Area 6—solid CaCl. * 4H.O and sat’d solution or bridging is suspected and an unsatisfactory dew point 

\rea 7—solid CaCl, * 6H.O and sat’d solution is evidenced, the trouble may be corrected by using a 

\rea 8—-Homogenous Brine brass rod (to prevent sparks to agitate the bed section 

When dehydrating gas, the solid calcium chloride in the Also, water may be poured around the edges of the bed 

e°¢ section undergoes the Same chemi al changes as sec tion which will cause the bed to settle. If necessary, 
vn on the phase diagram in Figure 2. The bottom of fresh chemical may then be added 
4.0 - - 
, | i i } 
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Dehydrator | | q 
7 Equilibrium Data [7 T Zz —— 
| | 
2 3 O = at e — Eau ilibrium- + T 7 T ¥ 
ira 1000 PSIG & IIO'F pm rium a | | 
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at { ; { } : a : | 
& 2 oO —-+ - a | 
ra | 
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FIGURE 4 
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Nozzle Tray Used in 
The Calcium Chloride Dehydrator 


FIGURE 5 


BRINE ABSORPTION SECTION OPERATING DATA 


Figure 3 is a graphical method of predicting operating 
weriormance ¢ b ( ibsorption section. Determined 
ron iS diag? 1 unber of trays re quired in 
he absorber section 2 e quantity of water that wil 
be absorbed by the brine, and (3) equilibrium that wil 
\ between the water in the calcium chloride brine anc 
e water in the gas (at 9 F and 1,000 psig, in this 
LITLp le 
\ny point of the curve describes a condition of equilib- 
um when the partial pressure and vapor pressure of the 


ter in the gas and brine are equal. At equilibrium 


as and 


pounds H.QO/Ib 


s no exchange of 


water vapor between the g 
For example, a brine containing 
vater from a gas if it contains mor 
H.O/M Msct Phe 

1ining less than 


H.O/MMsef. Equilibrium will 


will absorb w 


than 18 pounds same brine wil 


‘ ‘ ‘ ] 
ile] Oa as CON l 


8 pounds 
exist when the wate? 

brine and gas is 2 pounds H.O/|b. CaCl. and 
18 pounds H.O/MMscf. respectively. 


COn- 


r f +] 
, . 
Ctl {) Lif 


Line LM (Figure is the operating line which ex 
presses the limit of equilibrium that can exist on any tray 
his line, which connects the water content of thi is 
nd brine at t] e top ind botton ot the absorber. 1S ck ter- 

mined from a material balance round the entire absorber 
terial balan ed Ol this line IS: 


(sas Water Water 


Brin Wate 


line, and it indicates 


the equation Of a straight 


1s equal to the Wale! eained 
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by the brine Lhe 


h will hye extracted from thre OAS in thr solid chemica 

( SC( ( Po ( indi iLles tha thi as leaving AN( 
he b ent e top-most tray in the brine absorp- 
On se n cor is 15 pounds H.O MM sect and 1 poun 


cate the 


Ste ps POriine d by Lie dotted lines draw) 


tween t] i equilibrium curve and 


heoreti | 
uu I Mall 


mintmum number of trays require 


} t} 
at abso er section 


} 


he distance between points A and C on Fieure 3 4 


sents the quantity of water (13 pounds H.O/MMsct 
i i 


By ne on the top trav Will absorb an alin nt ol 


a il Walk 
qual to the length of line DE (6 pounds H.O) MMsct 
ind will change water cont rol QO to about 1.45 
younds H.O |b. CaCl. as indicated Point D. On th 
next lower tray, the brine will change In COMPOSITILOI 

oO f> pounds H.O/lb. CaCl Point E) to th 


Equilibrium Water Content, Lbs. H,0/MMSCF 


oint F, 2.15 pounds H.O Ib. CaCl. Also. 
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relulcal 


racteristics Of the tray section Of a calcium 


yarator 





will absorb about 9 pounds H.O/MMscf from the 
the FG. Wate 
ange in brine composition on each 


a like 


is indicated by leneth of line content 


c Gas and the cl 


tray can be determined in manner from 


| ‘ Wal Magra 1 predicting Lilie oOperauin 


chloride 


operating at 110° F and Phe im- 


1.000 psig 


t10n be OMmes dappar- 


hen it is noted that the brine absorbs over twice 


water as does the anhydrous chemical 


2 pounds H.O M Msct are 
po cs H () M Msct 


( ) ates that ab- 


Indu 
by the brine. iCavin onl 
chet 


} | 
Hed section 


removed by the solid 
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Phe brine absor LIOT section of the dehvdrator con- 
ILVe special TAS-1L i conta I travs. Conve ntiona| 
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they are not adapted to the peculiar operating conditions 


found 


1. 


2. 


in this unit. These conditions are: 


Handling a concentrated brine at temperatures 


only slightly above brine freezing point temper- 
ature. 

Operating efficiently without an external reflux 
pump when the ratio of the liquid down-flow rate 


to the gas steam up-flow rate is small. 


For example, a dehydrator processing 3 MMsct of gas 


pel 


2allons of brine per day 


tity of 


pull Pp 


day ai 


90° F and 1,000 psig) produces only 15-16 
Figure 3). With this small quan- 


liquid, a conventional tray would require a reflux 


to operate efficiently. Referring to Point C in Figure 


», a IO percent CaCl, brine has a freezing point of 85° F 


Ficure 2 


and will solidify in a dehydrator during pro- 


longed shut-down periods in cold weather. Should the 


brine solidify on a conventional tray, gas passages would 


become plugged and a damaged tray would result when 


operations were resumed. 


Equilibrium Water Content Lbs. H,O0/MMSCF 
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Chese problems were solved by designing a self-reflux 


using the aspirato1 action of the gas 


Figure 5 J 
tl roug! 


and provide reflux 


Referring to Figures 5 


ing tray 


a nozzle on each tray to circulate the 


passing 
brine liquid 

as flowing at a high velocity 
through nozzle A, picks up brine in the form of a must 
ind smal] droplets lL hese droplets are carried upward, 
where they are intimately commingled with the turbulent 


amber B. The 


separate from the vas at the outlet of the mixing cham- 


a na 
ras in mixing cl heavier brine particles 


be i. and are defle« ted downward by deflec tor plate ( to 


collecting tray F. The brine then flows by gravity to 


sump D through downcomer E where it is again picked 


up by the gas and recirculated. Excess brine that accumu- 


lates in the s imp spills over weir G to the trav below 


The gas then continues to the next tray above 
This type tray was found LO Opt rate eth iently becaust 


l the large surface areas exposed to the Vas in the torm 


"7 ’ , } > 
of mist and droplets in reased the wate1 absorption rate 


2) reflux rate is adjusted automatically by the gas to 
changes in the gas flow rate ind ) turbulence promoted 


by the nozzle insures complete mixing between the gas 


ind brine, so that fewer act travs are required in the 


absorber. Also, nozzles are of sufficient size to resist plu: 


gine by solidified brine 


DEHYDRATOR EFFICIENCY 
pounds CaCl M Msct 


the outlet gas are both functions of operating 


The cost of operation and thie 


dewpoint ot 


pressure and temperature 


Increasing pressure and de- 


creasing temperature Increase the ability of both the 


liquid absorption ind chemiica bed sections to absorb 


Increasing the ethciency in the liquid absorption 


section reduces the dehydration cost. and mcreasing tlie 


effi lIency of tl Cc chemical bed section reduces the wate! 


content of the outlet VAS 


Equilibrium data for the liquid absorption section 


" ! 4 ] | 
Fieures 3 and 4 illustrate that for the Same outiet 


brine concentration, tewer trays are required al higher 


While the travs have 


a significant effect on the economic behavior of the unit 


pressures and lower temperatures 


they have lttle effect on the final dewpoint of the outlet 


ras Phe water content ol the effluent Fas 1S governed by 


the equilibrium conditions that exist between the solid 
chemical in the ippermost section and the wate Vapor! 
in the TAS in that section 

Figures 6. 7 and express this relationship as a tunc- 
ion ol temperat ine pressure ind outlet vas Wwaler Com- 


position tor the three stable calctum chloride hvdrates. 


| hese 


? , 1 +] ] ‘ ? ? ? ? : . 
Orm In the lower! WO ct ol he chemical bed section 


the second, fourth and sixth hvydrates hydrates 


Che very bottom of the bed which is in contact with the 
partially dehydrated gas from the tray section, is in the 

t] hydrate Stage Lr IS SlIOWLY changing to the liquid 
tate Progressin upward, the gas reaches a zone which 


1S predominat ly the rourtl nvarate., then ipward to thre 


: a 
second hydrate and s« on, unt 


] distance approxiinately 
o feet from the bottom the gas comes in contact witl 

( inhydrous mate 
he equilibrium relationship between the solid chem- 
Ca eat watel Strate the Valel absorption 
cl sn n t chemi il bed section It can be V1S- 
zed it the @as Is Progressive ly de hydrated as it flows 
pward through these theoretical hydrate zones. When 


1 dehydrator operating at 900 psig and 80° F has reached 
equilibrium conditions, water content of the gas passing 


through the sixth hvdrate zone will be reduced to 5.7 


pounds H.O/MMsct 


zone, the gas will contain only 


Upon leaving the fourth hydrate 
+ pounds H.O/M Mscf 
and finally, as it leaves the second hydrate stage, it will 
contain only 1.55 pounds/MMscf, assuming equilibrium 
More water will be extracted as the gas contacts the an- 
hydrous chemical 


Water content of the effluent gas will depend, to a 


certain extent, upon the leneth ol time the chemical bed 
has been in service. It is possible, after an extended period 
of operation (approximately three months or more), for 
anhydrous chemical t 


A good rule-of- 


thumb to use in predicting the outlet gas dewpoint is t 


the entire upper portion of the 


be converted to the duo hydrate Stage 
assume the gas is in equilibrium with the duo hydrate 


stage. (Figure 6 


CORROSION 
Calcium chloride is not corrosive except in the presence 


ot tree oxygen Lhe interior of a dehydrator o1 pipe line 


handling calcium chloride, protected from the atmos- 
phere, exhibits no signs of corrosion. Nothing but smooth 
corrosion-free steel was found when calcium. chloride 
dehydrators processing natural gas were opened and ex- 
amined after five years of operation. These results are 
attributed to the fact that natural gas contains no fre 
oxvgeen 

Natural gas containing H.S has been dehydrated suc- 
There is no chemical reactior 

CaCl, and H.S because the 

f 


greater for the products which would form to react with 


cessfully with no ill effects 


between. the tendency 1s 


forming hydrogen sulphide and calciun 
CaS + HCl — CaCl HS f 

Dehydrators processing natural gas containing as much 

as 60 percent H.S have been operating successfully for 


the past two years 


DEHYDRATION CAPACITY 
With a given size chemical bed, operating time be- 
tween recharges is directly proportional to the quantity 
of water absorbed in the dehydrator 


water absorbed can be determined easily from the water 


The quantity o! 


dewpoint temperature of the outlet gas when the incoming 
gas stream is water saturated. For example, 
H.O/MMscf will be absorbed when a dehydrator is pro- 
ducing a 6 pounds/MMscf outlet gas from an inlet water 


H.O/MMscef at 


9 pounds 


saturated gas containing 45 
1,000 psig and 90° F. 


Figure 3 indicates that the brine from the unit. contain- 


pounds 


ing three-plus theoretical trays, will have a composition 
of 3.5 pounds H.O/lb. CaCl... This indicates that one 
pound ot Cal ] 

1 


1 unit containing 1,7 


will absorb 3.5 pounds H.O. Therefore 


90 pounds five drums) of CaCl. in 


the chemical bed section, would absorb 6,125 pounds ol 


vater before the since re- 


charging usually is done when two feet 


bed was de pl ted. However. 
one }50-pound 
drum) of chemical remains, 4,900 pounds of water could 
be removed between recharges. Assuming 39 pounds of 
water removed per MMscf, this means that 125 MMset 


could be processed between re¢ harges 


This manual will be continued in the February | issue of World Oil 
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New drilling technique recovers 
100 percent continuous core 


This method uses dual drill 
pipe, a highly portable 

rig, electric swivel 

and a new concept of 
circulation practices 


By Homer Henderson 
Chief Engineer, Strato Drill Inc 
Houston 


Jack F. Earl 
Eneineering Editor, WorLp On 


FROM THE BEGINNING of rotary 


i 


lrilling at Spindletop to the present 


es 


lay rotary operations, little has been 


ae 


em, 


lone to improve basic drilling meth- 


‘ 


1S The prin ipal developments have 





been in equipment and practices re- 


7 
i» yoP ip 














juired for deeper drilling 


However, a continuous coring 


nethod recently has been introduced 


While selsmo raph and other geophys- 


Ca and eeological exploratory tech- 


niques have been used extensively and 


} | 
ccessfully in finding oil reserves. 


hese methods are limited to structural 


(i 


trap indications and not used prima- 


+ 
de yi 


, , ’ 
to locate hydrocarbon accumula- 









ions in stratigraphic traps. Drilling is 
only known method to satisfac- 


orily find and develop thes« traps 








nd drilling is costly and not too Sal- 


Din, 


va 
























; 


STaACtOry 

If better subsurface information 
available, stratigraphic traps 

tld be located with greater efh- 


ency Some eeologvists believe that 


‘4 
; 


percent of the oil remaining to be 
found in the United States is located 
stratigraphic traps. With this 
ective, the new method of explora- 

n and drilling was developed. 

[he operation of this new drilling 
echnique was conducted in an old 
Ce eloped oil province near Abilene. 
Texas. This test was successful in re- 
covering 100 percent cores for the 
depth drilled, and it pointed to thi 
practicability of this te hnique for use 


in exploratory and development drill- . ‘ 
| sia A 100 percent recovery of 1,400 feet of hole is shown laid out on the ground so that 


a true evaluation of the formation may be obtained. The insert shows a close-up of 
\ continuous core may be taken _ the core as retrieved in 2-inch by 6-inch samples. 
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FIGURE 1—A schematic drawing showing the significant component parts of the 
new drilling technique during drilling operations. 


TABLE 1—Comparison of hydraulic requirements of the dual drill method vs, conventional 
method 


Basis: 
Hole size: 7-inch 
Ascending mud circulation velocity: 3 feet per second 
Mud: 9.5 ppg 
Viscosity of mud: 3 centipoises 
Conventional drill pipe OD: 32-inch API 
Dual drill pipe OD: 4-inch and 22-inch core 


Friction Friction rotal Friction 
Pressure Loss Loss Per Friction Horsepower 
Mud Volume Per 1000 ft. 1000 ft Loss 1000 ft. Requirements 
DRILI gal min Descending Ascending Per 1000 ft. 
( 7 10) } ) } 
© O.N6 
Ratio 
+t) 
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trom the Grass roots to total depth 
A reverse circulation method is used 
by circulating down the pipe annulus 
and up the central core tube (Fig. 
ure l 

Present operations include cutting 
a 434-inch hole and retrieving a full 
gage 2-inch core. The outer tubula) 
pipe is 4 inches in diameter and _ is 
outside flush The core 1s cut and 
broken off in 6-inch increments ( Fig- 
ures 1 and 2) and circulated to th 
surface through the core tube. The 
tube extends through the top of the 
derri k Fig ire 1), and is attached 
to the side of the derrick and extends 
over to the shale shake Phe COrt 
then is retrieved in 5-foot trays fron 
the shale shake and placed sequen. 
tially in rows for the full section of 


| ir hole ( 


Rig operation and equipment. 
Phe rig trailer unit is highly mobil 
[he rig is transported in the positiot 
shown in Figure 3. Figure 4+ shows thi 
rig erected on location 


t 


The Mast 18 a 6-Loot. four-legged 


14-inch evlindrical tubine mast. It 


is rated at LQ0,000-po ind hoisting ¢a- 


‘ ria | ! e 
pacity. The mast is folded down ( Fig- 
ire 3) while being transported and 

TT Ee oe aT 
Ith GQTLILIING Ope ration, WU IS Frigid 
pinned to the trailer bed Lhe stee 


a é' 
mesh derrick floor rests on the grounc 
level. and Nas leve line }cCKS tO Keep 
the Mast pi imb 


{ 


*1) bd ad - 
Phe drill pipe consists of two strings 


as an integral unit. The area between 


the two Ipes 1s called the tubulan 


annulus: the area of the inner pipe 1s 
called the core tube Fieure l 

The powet swivel Is equipped Will 
two 20 hp electric motors having field 
excitation speed and torque control 
Power is transmitted to the drill pip 
through a set of gears The swivel's 
rotational spt ed and torque, regulated 
by the driller, will efficiently rotate 
at speeds from 50 rpm to 500 rpm. 

The crown block has four sheaves 


1 four working lines attached to 


wit 
the drawworks. A 165-hp engine pow- 
ers the drawworks. 

The circulation system consists of 


one 2! »-inch rotary hose attached to 


the inlet of the pipe annulus at the 
swivel. Core and cuttings are circu- 
lated out through the core tube, 
which is 2'% inches in diameter, to a 


thence to the mud tanks. A 4-inch x 


squirrel cage type shale shaker and 


6-inch mud pump circulates the fluid. 
The pump can circulate satisfactorily 
toa depth of 5.000 feet. Air can sup- 
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lement mud, if desired, since satis- 
ictory results were obtained with au 
Bits currently used are diamond o1 
Jaded types, depending upon antici- 
ated lithology. A 2-inch core is cut, 
aving little formation to be drilled 
y. Cuttings are removed with the 
re through the core tube 
After the cores and cuttings are 
shed through the core tube to the 
surface and the shale shaker, the cores 
re picked up and placed in a 5-foot 
re tray to correlate with the driller’s 
-foot measuring stick. After each 
)}-foot interval, cores are placed in 
torage, which may be long trays 
beled as to the exact depth 
Laid out in these trays, cores may 
Inspec ted at any time to determine 
has been drilled through oO! 
currently is being drilled. Be- 
suse of the high velocity within the 
re tube, the time for core transit 
thie shaker 1S short The core re- 
ved at the shale shaker at any 
stant is a sample of the formation 
a few inches above that which 
presently beine drilled. ‘The normal 


} 


of return velocity is maintained 


bout 5 minutes pel 1.000 teet 


After encounte ring a drilling break 
he driller may cut an additional six 


hes of formation and circulate the 


] 
} ‘ 
i 


ie surface. Thus. formation 


ps may be measured accurately. For 


re to ft 


KIng purposes and accurate depth 


isurements. a wire line measure 





FIGURE 3—Portable trailer mounted rig shown in transporte 
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Mud Or 
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Cross Section 


Of Bit 


FIGURE 2—Bottom-hole assembly that breaks off the core into 6-inch increments. 


gies 





d position. Rig is equipped to drill to a depth of 5,000 feet. 
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ment mav be run through the cor 


tube 


Exploration and development 2 
a drilling method. ‘This new drilling 
technique can be used as a valuabk 
tool for future exploration activity 
finding hydrocarbon deposits and /o 
other minerals. It is also believed that | ¢ / 
after further operational experience 
this new method should prove Val 


able to development drilling 


Exploration. Geological aspect 
which mav he evaluated with this 


method are 

@ Structur 
: Dip and direction of every to 
mation in the entire lithologie; ed: 
section may be ascertained 


; B Faulting may be de tected 


« 3 Multipl tests can determine 





















anv section or formation 1s thin- @ }ey 
> ning or thickenin 
| 4. Multiple tests Can Getect an 
q real change It) litholoe, Ol pale 1 
~ : Ontoloey Lacies chang , 
ei 3. Porosity and permeability of pos 
t] . sible pays and yradations trot 








test to test can be determined 
6. Any cross-bedding, unconformi- 


ties, truncations. or ove raps 





a \/ Ve Laan } Mitt ; 
i Measurement can he lace 
a Pro 
he ratio of sand to clay an 
oradation of particle size to de- 
termine if the seas were advan 
Ing or receding when particula e]) 
formations were being sedi- 


mented, and thereby determin 
the direction to move for 
favorable shoreline condition 

2. Facies chaneve can be located b 
Inspection of “full section” cores 
and comparison with nearby tests 
Can by made 

3. Fossils in the cores can be us 


to compare with nearby tests 


indicate the ancient sea condl- 
tion for interestine formations 


al each test and the oradatior 


Irom test to test 
® Porosity raf Phe full section 1 
always cored Phe percent ol 
porosity in any possible pay 
ia : formation can be measured t 
™ ge ft “3 determine if it is Increasing 01 


decreasing from test to test. fron 
sand to limestone, and fron 


“cementation” or “solution.” 


: , on ‘ @ Sand lens 
FIGURE 4—tThe rig while drilling on location. en. 


1. All sands are automaticalls 
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| 


ored, and the direction of sand 


thickening, thinning or presence 


can be determined 
2. Maenetic orientation of the core. 


plus sand erain ( xamination, can 


determine direction of the lense 
AXIS 

@ Jit ovy evaluatio? Lhe 100 per- 
cent core recovery offers a de- 


tailed picture of each formation 


penetrated. Cuttings evaluated 


from conventional drills often 
are mixed with cavines, mud 
rosion. ele which lends to 1n- 


complete or difficult determina- 


tion of the true lithological na- 
ire and/or interval 
ei, { hy ca a? ma GUlié }- 
thl i nature. Cost otf core test and 
reophysical de tailine”’ ol anoin- 
ahles may be reduced 
e/ Vf ratlo? a 7 } adat ( 
Ophy Ca Vf ra } 
iad } 
1. Areas wherein surface or subsut 


; 


face conditions make evaluation 
with geophysical methods impos- 


sibk i 


Wwe may hye 


Inaccurate, Or too eXpens- 


StUdICd 
, , 
2. Areas where the structural 


than thre 


reliet 
1S less iecepted errol 
resolving powe! ot geoplhivsics 
ay hye explored 
Phi 


Production. adaptability of 


} 


1S technique to development. drill- 
is discussed below 
e]) tem test Internal flush 


drillstem permits drillstem test- 


ine of oil shows by the drilling 


crew. Since cuttings are not 


present in the hole annulus with 


this method of drilling, a drill- 
stem test can readily be taken 
Drillstem tests may be run with 
or without a packer. When a 
zone 1s to he drillstem tested. a 
“Tee” is inserted in the core 
tube at the powel! swivel and 
the well 1S swabbed in Fieure 
) 


The main pump stands by to 
pump heavy mud into the pipe 
annulus, or into the hole annu- 
lus. or both. should the well de- 
velop excessive pressure. If neces- 
sary, the pac ker 


if used) can be 


unseated and the drill pips 


When a 


used, the pipe may be rotated 


rO- 


tated packer 1S 


not 
continuously 

A relatively heavy mud is 
maintained in the hole annulus to 
JANUARY 
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counteract any bottom hole pres- 
sure build-up. If this hydrostatic 
sufficient, a 
build 


head is not pump 


may be used to up the 


pressure. ‘The pipe annulus is 
connected to the pump, and the 
core tube is left open for con- 
ducting the drillstem test with 


a normal swabbing technique. 
After the test is run, reverse 
circulations, down the tubular 
annulus, is started and drilling 


can be resumed 





we 
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FIGURE 5—A drillstem test may be taken without the use of third party services. 
Here is shown a schematic of a DST operation while using this new drilling 
technique. 


Accurate in- 
the 


depths. 


formation about lithology 
and depths of competent torma- 

can be 
the true 


evaluation of the penetrated sec- 


tions for setting casing 


obtained because of 
tion. 

vall diameter hol 
With 


tions expanding, 


and tubingless 


completions these opera- 
this drilling 
technique permits a true evalua- 
tion of porosity and permeability 
of the full 


pay sec tion. substan- 
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1 
rth) 


percent recovery, 


and determines the best pertor- 


depths Small 


itin Ol iCld1Z1n 
holes further enhance the eco- 
nomics OF this type Of comple- 
1On less mut ss cement, and 
ISS ind SI ille tub il prod- 
CLS Sn il] ( I he CS ilso 
TTDITIIN e cavu 
ep } i } i \W\ [ ncreases 
( DCricl ( Dc! Oy! l ( ai i\ 
hy Cc a ble ( I present 
pra ‘ on I S thie 
, ‘ } 
( { tT { { 
1 ! 
‘ [ ( I) I} 
) ) l S1lTi 
orn t ( t S TOS 
( thie ) ( ( 
Ce ( n this 
CO 


* R. sEeTUOI? ¢ aluation | hi 


entire sec- 


tion is cored in each well so a 


reservolr evaluation of the 


ulated 


true 


' , 
held can be cal 


Drilling practices. After the rig is 


1 ] 
location, surface hole ts 


moved onto 


drilled with conventional circulation 
and a full hole bit. Seven-inch o1 
similar size surface casing is set and 
cemented \ drilline head 1S made 
up on the surface casing, packing ofl 
the hole annulus to the drill pipe 


' 
Figure | 


thie Ol nn us 1d Constant p S 

Sure C2 bye mal LIT C by i p Inlp) 

ed into the syste his hole annulus 
’ ' 

ai ( S ( CI 1\ ') ( 1 pro er 

. 14 , 

l ‘ snould yr a \ l i LOT) ) 

S|} es. should fort lnm toug filter 

( ( nad should be so What heaviel 

’ 
iT) ( C1r¢ itin rudd Lhe Wes 
. : 
sure may be rie Oo ma ink a Salis 


factory minimum pressure condition at 
the drilling head. 
Lhe 


pipe and run into the hole. The trav. 


bit is made up on the dri 
eling rotary swivel is attached to thy 
drill pipe, and circulation and drill- 


IS commenced. 


| he 


between 40 


Ing 
turned at a selecter 


500 


pipe Is 
rpm with 
2? OOO- 10.00 


and 
\ eight ol 


pounds As the hole is drilled, pipe 


is added to the String In the conven- 


tional manner. The pipe is made-uy 


ind broken-out with the powell swivel 


f illine technigq 


Vhs tvpe OO} dri 


I ll ‘ nt on ti 1) ind opt 
iui ( r\ speed 

® lo ry COSIS ree Wiel yt 
CTeCWU 





What they say about 


Preston L. Moore—dAssistant 
Professor, School of Petroleum 
Engineering, The University of 


Oklahoma: ‘| procedure outlined 
ror cory Dy reverse circulation 1S 1n- 
I ari peal 0 Ole)! poten 
Ood Irie etel' ? } ( ei pie t 
il 110n Of cel 1) Ol naer- 
rouns or Ions FY ition ype 1S 
, , 
mention: bh LIS is believer is 
( rel ( ne S ie od ol 
CO! ( CIVilill Vou hy Tore 
, 1 
daptable for work in hard. stabk 
rie novi i yessure torm ons The 
ect >] ] {ppl j on ot his tec nic l¢ 
for the sole purpose ot beine competi- 
I I 
( ( css [ or | drilling 
CONS 1S Pele (*¢ DOSSIDIE a SsHnaliow 
il ibove POO tee only 
For deeper drilling it will be diffi- 
ul ( COTPele I conventional 
ar nic es. becaus« 
1.51 
e ) \V ¢ ] ( rye ppliied V1 
I 
lin ed 
P \ 
. Mm runnin me Wil ne Owe! 
a Lor ( e¢ re ents V1 necess] 
( Thore powe! ] Ol thal 
can be supplie ( Owe] 
VI pew 


Phere adoubp advanta S 
mn ¢ Woratlo ‘ | ned thro [ 
iit se O] IS Iie On 

“The me equipment and method ot 
Op tion otter a novel ) yroach LO 
drillin vith less surface power. This 
within itself is encouraging and 1s an 


followed 
Morte 

, , , 
needed relative to the 


the 


approac! should be 


even in conventional drilling 


rr? t} 


Information. is 


support of the heavier mud in 


\\ he I 


however. prob- 


annulus. circulating 


ho ( ~pipe 


t] 1S Tra he possibli 


: , 
lems are introduced when circulation 
IS stopped or when removing pipe to 
P| 
change bits 
at . ] rt 4 | 
1 claims made for this tech- 


nique 1n drilling prac tices such as fast 


rotation and Optimum weights and 


' 1 
Cas art OnLy 1n- 


Important 


solal is they make this a_ taste 


method of drilling. which at this point 


1S q iestionable | CSS horse powe! re- 
ulation rates 


believed 


quirements and lowe? CINE 


ire attractive features. It is 


that hole stability will be more of a 


problem with this technique than with 


conventional drilline 


the Operators are to 


‘In summary. 
this 


be coneratulated on perfecting 


echnique to its current level. Its fu- 
full scale operations will have 


letermined: h t should 
aetermimned: nowever, it shouid 


to be 


bh remembered that most people 


} " ] 

VOLE I cle Htecd e currel 

lev r , | } 1 

. eo aevelLopmen COUILG ive ere 
ICODDPILISIHCd 


Harry McClain—President, 
United States Sulphur Corpora- 
tion: drilling 


“This new method of 


should certainly improve our evalua- 
Ion Of su i. hydrocarbons or oth 
mineral reserves. It should also be 

I is OF econom ill, drilling aleds 
heretoLlore helt ved LO bye unecononmil- 
cal. Loss of circulation and a lack ol 
full recovery of cored intervals have 


been a hindrance in our drilling pro- 


whicl 


ill If this new. tec nique, 

ses dual di 1p revers¢ circulatiol 
ind electric swivel, is successful in re- 
overing 100 percent of the lithology 
reonetrated anew era In thie explora- 
ion and production phase of the o1 
and mineral] industry could he 


, <_ 
realized 


Wayne E. Glenn—General 
Manager, Production Department, 
Continental Oil Company: “Conti 
nental has experimented witl the 
Strato Drill in Phe equlp- 


ment was successful in recovering | OU 


We believe 


its successful development will 


two wells. 


percent ol the core cut 


that 


be of considerable benefit anytime It 


is desirable to core a lon@ section. 


Certainly, it will be useful in locating 
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Sm 
Be 


@ Less mud volume 

@ Mud pump horsepower reduction 
@ In case of a caved hole. the circu- 
lation is not stopped. There are 
no couplings on the outside flush 


lrill pipe and there is no kelly 


joint. Therefore, if rotation is pos- 
sible, it is likely that drilling out 
in he done with the powe! 


The probability of caving 


| 
S reduced be 1use 


no Cire lation 


NISTS I ¢ 

hole annulus 

) ; 

fa special ( S deslent ( 
I 
preven s} ( Varatlo ( 
because « mall ¢ ( 
hore hole 








Frank C. Roper—Independent 
Geologist, Houston, and Joe E. 
Smith—Independent Geologist, 


Beaumont, Texas: “As independen 


OGISIS ATi producers, Many 
uses of is new drillin Len 
can be realized. If this ype ol 
uous dnrilline-coriu roves ( 
esstul economically hen the = sciet 
iic advantages are nnumerabl ind 
tec A fe uutstandinge ac 
es alt Compt ‘ Orda ie) () 
pie set of cores ton iluati 
ws of analysis -chemical, paleon 
ological, and litholoe. ny oll ¢ 
ould ay detected as soon as €1 
intered by the Cll bit ma the 
illest lenses Or pinch-out could b 
rved: any show or saturated fo. 
Mmatlon could be drillstem tested witl 
pulling pipe fron vw hole: di 
formation ¢ in be isceTtaln d Ol 


piete cores would render intormation 


loss of sec- 


picking faults, either by 
yreaks, Slick 


Cl des or otnel ha phenon 


Vpe 
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shock 


ings and drill pipe 


duced results on the bit bear- 


with 


® Hole is filled drill 


pipe, reducing crooked hole tenden- 


almost 


cies. No possibility of “kev-seatine”’ 


exists 


® No 


coring. If 


logging or sidewall 


need tor 


logging of any section 1s 
desired, for comparison, a sonde can 
be lowered through the drill pipe with 
the drill pipe being raised only enough 


to expose the interesting sec tion which 


is normally the “sand” just drilled 


@ A valid technique for determining 


he value of the well prior to setting 
sing 
@ [he need tor | torque on drill 


pipe tnerelore eSsS rOoTAarN hHorsepowe! 


Use of dual drill pipe. [ual drill 


1p increases rigidity. lessens pip 
4 Ip. owers thy torque, straightens 
hole. bal reduces iVINngs 

Was de- 


For efficiency. the pipe 
, 
| 


sianed to obtain substantially the 


Sallie 
Mud 


elocities in present conventional drills 


nud velo ities In both channels 


ire several times higher in the drill 
ype han in the hole annulus It is 
necessary, of course, to keep mud 
elocity in the hole annulus. when 


onventionally drilling. to efficiently 
This requires 
pipe 


ino in high friction losses. The fric- 


remove the cuttl 


high velocity in the drill result 


ion loss in the dual pipe method 1s 


ibourt 1 40 of that in conventional 


constant veloc tv in 


md stream. 


pump r¢ 


quirements vary considerably betweet 


conventional and dual string drill pip 


lab] shows comparative valu 
nf the respective circulation require- 
1CTits When a vashout mters il is 
ncountered | ure 6 the lare 


d in the en 


1] | 
cuttings Will be suspendae 


arged area where the velocity 1s ma 


lessened. If circulation should 
cuttings 


Phis 


condition is magnified with the us 


1 1 
LLeSE large 


be interrupted. 


+] ee 
vill settle around the drill pipe 


of air as the circulatory medium 


Because of the rigidity of this type 
of tubular drill string. high rotation 
Phus. the 


speeas may be obtained 


, , , 
ise of drag. diamond o1 carbide bits 
Can be ised to advantagt DPhese types 
of bits lend themselves to faster pen 


tration with fastel speeds provided 


proper cooling is maintained 


Dual drill minimize 


LOSS 


pip will 


of mud to “thief” zones. In a sense. 
the drill pipe is used as casing and 
eliminates the circulating fluid from 
contacting these zones. Consequently. 
the only mud lost to the “thief” zones 


is limited to the amount lost while 
drilling through the zone. The special 
mud in the hole annulus may in- 


corporate loss-circulation material 


Full 


the dual drill pipe to further improve 


hole stabilizers are used with 


its stability in crooked hole drilling 
areas. These stabilizers are equipped 
with carbide cutting tips on the uppe! 
surfaces of the stabilizers, enabling 
drilling out of the hole if caving cor 


ditions should occur 


lf a 


continuing 


loss-of-circulation-zone pre 
difficulties, 


sents 


cement 
may he spotted and properly squeeze¢ 


without pulling the drill pipe 


How are blowout conditions com- 
batted? [{ 


hyvdro« irbons o1 water, 


a high-pressure zone 
1S encountered 


while 


drilling. and starts to flow out 

of the core tube. the following prac 
TICesS should ay followed: 

1. Check hole annulus as to pres 

sure build-up on surface gage. If thi 

hvdrostatic head of the annular mux 


the botton 


pump ts 
held a 


mud is 


to contain 


the 


IS insuffi 1¢ ni 
hole pressure. main 


he d to 


standby 


switt heavy mud 


and this heavy 
pumped into the tubular annulus and 


When the 


valve on the 


the hole annulus flow 1s 
diminished. the 
tube 


heavy mud may be pumped into the 
core tube 


COre 


Figure 1 may be closed, o 


2. A set of 


may be 


raln type 


the 


preventers 


inserted in well head 


assembly to control the well when the 


pipe is out of the hole 


Savings on drilling mud. Becaus: 


of the control at the well head for 


blowout conditions, together with re 


atively heavy mud in the hole annu 


lus, thie 


lighter weight drilling muds 


may be used. This results in less pres 


sure on the pay formation, hence less 


water intrusion or “mud blocking” o 


the pay zone, and ‘“lost-circulation”” 


is minimized. The cost per barrel ot 


and. due to 


this mud is. less sma 
» le ‘d, tl 

hole size, less) mu¢ is used, thus re 
ducine the over-all mud costs. Since 


lighter mud weight can be used, taste 


penetration may he appreciable 
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Conventional » Dual Drill 
FIGURE 6—Schematic drawing showing differences in circu- scavenger mud stream. Upon stopping the pump, the cuttings 
lation between a conventional drill and the new dual pipe will have a tendency to settle out around drill pipe or bit. - 
drill. Mud velocity vectors are drawn to scale. Note shale Also note that the large cuttings are not able to rise above an 
cavity in the conventionally drilled hole, and the pile-up of shale cavity. uo] 
cuttings in this cavity due to much lower velocity in the nal 
th 
. . . . . ~aS 
What drilling practices can be assumes that the bit is worn and © selection of the best bit for each spe- 
. “o . . . iS 
learned from a continuous core? = should be replaced. cific lithological interval. 
ae aw 
Lhe hardness and drillability ol the Also the decree ol smoothness ot 
| . . . *HI° il 
stratum can be determined from cores threads on the core will indicate the Other applications for this drilling 
*y ; bria 
that are continuously being retrieved, condition of the bit. This evaluation technique include: | 
is indi ille ws — lorn 
ind this indicates to the driller the — of bit condition should eliminate the — a 
imum bi igh nd rotational iF | bj itl ® Continuous coring which will dis- ou 
Optimum it welent am otationa Oo ' > Oo 
, pulling ol a goo yt and the running close shallow strata of valuable — 
speed, of a worn out bit and should result sis 
ey é ; minerals other than oil or eas in ; 
By inspecting the recovered core, the in fewer round trips of the pipe, and 
; ; , ' : onns som 
driller determines the approximate maximum footage per dollar from ® Geophysical drilling he 
rate of penetration that should be ob- — each bit ‘ ; nae 
bird. : ; ; ; @ Irrigation water well drilling Arb 
tained in that formation. If he is not Evaluation of cores of previously ray 
drilling at that penetration rate, he drilled nearby tests will permit the @ Uranium coring —The End : 7 
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Of 105 counties in Kansas, a total of 84 have produced oil and/or gas. 


How major geologic features 
developed in Kansas 


Several regional unconformities separate oil-bearing Pale- 


ozoic beds; erosion of formations has strong bearing on oil 


and gas deposits 


By J. M. Jewei't, 


CGeoloei al Survey ot Kansas. Ls 


7 
WTO! Cs OL1OG Isl 


State 


iral 
Kansas 


analyzed through a 


REGIONAL GEOLOGY and 


struct 


nd stratigraphic history of 


thor- 


in best be 


rh study ol depositional and erosio- 


] 


cycles place durin: 


he Paleozoic era Widespreac 


whic h took 


“a : 
Oll and 
as production throughout the state 


as made possible exhaustive studies 


t its geologic history. There is 


SOTLL 


are production from. the 


I 
Dian: 


pre-Cam- 


several major regional uncon 


rmities separate oil-bearing Paleo- 


oic beds: and the youngest oil and 


vas bearing beds are early Permian 


Weathering 


some formations has much to do with 


in age. and erosion of 


their becoming oil reservoirs: 
\ buc kle pools are in ( ombined Stratl- 
vraphic-structural traps 


Kansas 


Many 


Che geology of is relatively 
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iI~w~wrence 


Kansas 
basins nor complex structures that are 
folded faulted. The 
sedimentary cover on crystalline base- 
little 


simple. In there are no deep 


intricately and 


ment rocks is thin. than 
00 feet thick at a 


Kansas and 


10.000 


more 
place in northeast 


believed to be less than 
southwest 


thickest. 


feet in the part of 


the State where it IS 
Major structures, whose growth and 
subsequent history are linked with de- 
velopment of oil and 


Kansas 


vas pools in 


were formed chiefly at two 


comparatively short periods of 
pronounced but mild crustal unrest. 
These times, hardly to be called oro- 


end of the 
about the 


eenic, occurred near the 


Devonian, and close of 


Early Pennsylvanian time. Changes in 


over-all rock arrangement, espe- 


cially regional uplift and tilting at 
taken 


causing present accumulations of hy- 


various times, have part in 


drocarbons. Eastward tilting that was 
significant, geologically speaking, tool 
The 


to which Kansas rocks, especiall\ 


place only a short time ago. de- 


oree 


the older ones, have been moved 


vertically as the country subsided and 


was elevated, ereat: however, rock 


layers remain in positions that are 


close to horizontal. 


Dips of beds in 


both subsurface and surface com- 


monly are measured in small fractions 
of a degree. Only very locally, e.g., in 
places along one of the flanks of the 


Nemaha 


than a 


Anticline, are dips ot more 


few deerees believed to exist. 
Oil and gas fields are widespread 


in Kansas 


the state 


There are in 
total of 84 


Figure |] 
105 
have produced oil or gas. Current an- 


nual production of oil is about 125 


countles; a 


million barrels, and gas production 
amounts to nearly 600 billion cubi 
feet. . 

The relatively simple arrangment 
f large divisions of rocks in Kansas 
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Cit ralize d 


OCKS thems« es covenlenuy ire 
aed nto orTrea ( ISLOTIS 
re | ment rocks, anch VS illines of 
yre-( ambrian age W C! nowhere Alt 
uiried very de ply 2 Cambrian 
ind Ordovician rocks >) Silurian 


nd Devonian, Mississippian, (9 
) 

Pennsylvanian and Permian 6 

hose ol Mesozot act almost all 


C.retaceous and Peruiary ind 


" , 
istocene Because Ol regional in- 


ontormities and individual tectoni 


, 
rrangements, these GIVIsSLONS are 


-structural units meritin 


ct ] 1, 
naiviagual GISCUSSION 


The basement of Kansas | ji 


Cambrian) consist mainly of granite 
SCTLIST ma ONCISS. but several other 
es Of 1g NE ocUS and metamorphi 


ocks have been identified (Farquhar 


be some arkoses and tractured 

uartzites in central Kansas ire COn- 

“ners of commercial quantities of oll 
+] _ 

na Fas Unis 8 a adeciaeaiy excep 

onal condition, Inasmuch as _ pre- 


, 
(‘ambrian rocks generally are entirely 


evoid ol ese tuels I re ) shows 
mheuration ol h pre-Cambrian 
loo with a 5O00-foot contour inte! 


il. On this scale only the Central 
Kansas Uplift and Nemaha Anticline 
mong majo struc 


veneralized tures 


] ] 
prominently aS positive ele- 


All Cambrian rocks shown in 
Kansas are of lat Clambrian age 


Older Ordovician and most of the 
(‘ambrian beds are known commonly 
Arbuckle,’ a term applied mor 

ro rly to an assemblage hat con 


ted ( ambrian 
ction. The Simpson Group (includ 


St. Peter Sandston Viola Lime 

d Ma S\ in) Shale 

! oungver Ore NoOsIts 
Silut Devonian ave 
at call Hunton 


‘ ( r Wn 
oll 1 iri ill, Lit 

ed units ose 1 re heare 

) 
eli Early , wn roc] re 
| ( ij na ? in iS nm 
Ka is ri in Ss eC they ine 
) il LITO ( Hecatlse ol 
rea Hugoton JOO Ficure 
7 } | \ 

Sf LTi¢ ( Crs ) ( seven 

] Pi , 1 
( oO! ire mentioned in fol- 
varts of this paper in which 
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sediments and 


discussed briefly 


iccCulmulauon ol ! 


the Ir tectonics are 


In an area of nearly flat-lying rocks 


divided by many regional uncon- 


} 


formities, time relationships and phy- 


sical conditions can best be under- 


stood throu: h relerence to great ero- 


sional surtaces. Reference 1s made to 


the Kansas 


surface including the pres- 


part of a few extensive 


erosional 
ent land surfact 

The pre-Cambrian surface (Figure 
) is not of pre-( ambrian age and 
probably no part is as it was at the 


A part 


as rec ently as 


beginning of Cambrian time 
was undergoing erosion 
late Pennsylvanian time. As a datum 
plane it is by far less useful than are 
some higher unconformities. 


Accumulation of enduring sedi- 
ments started in late Cambrian time 
At first there were some clastics but 

calcareous deposits dominated 
After a tew Cam- 
brian and beds 


erosion set in: the 


soon 

thousand feet of 
lowe! Ordovician 
were laid down, 
Ol dolomite re- 
“high” 
in northeast Kansas was greater than 


Kansas 


area with a 


thickness of limeston 


moved from a newly formed 


Southeast 


Was tO a degree a basinal 


from nearby areas 


larger thickness of sediments pre- 
These 
o1Ve n us the two 
oldest named structures in Kansas 
the Northeast Nebraska Arch and the 
Ozark After the Ordo- 


known as Simpson 


served than in adjacent areas 


conditions have 


Basin later 


1¢ lan row ks 
\ iola. and Mag 1oke ta, 


I 


Silurian 


and some LD . 


vonian and sediments had 
! under waters of seas 


| 


that transgressed and re 


Ace umulate¢ 


determined number of times. crustal 


inrest again brought about conse 


jut ntial chan res in Kansas 


Pre-Mississippian structures. |i 


ure + represents the inferred dis 


tribution of rocks on the surface 


next below the ( hattanooga s] ale. 
which is of late Devonian or early 
Mississippian age, or where there 1s 


no Chattanooga below 


Mississippian 
P] 

] 4] 
imestone. It is the surface that was 
} | ] ] 
d under late Devonian or early 
Mississippian sediment. The 


conforms to large 


out rop 
pattern reologi 


| 


structures that previously had been 


elevated and eroded In the south 


eastern part of the state, Simpson 
rot ks ( ropped out aS a borde1 around 
ind dipping away from a large area 


t Arbuckle rocks lo the 


large expanse of Devonian sediments 


north, a 


was preserved from erosion in a basi- 





lo the northwest there were 
Arbuckle flanked 


by Simpson. Pre-Cambrian rocks were 


nal area 
areas ol exposures 
exposed in the highest part of the up- 
lift there. 


{ 


Because of conditions, as shown In 


Figure +, we may designate pre-Mis- 
sissippilan structures as shown in Fig- 
1933 
the combined Chautauqua and _ an- 
cestrial Barton Arch (now called 


Ellis) the Central Kansas Arch 


These structural elements o1ve to the 


ure 3. John L. Rich called 


state its ancient structural grain 


Many Kansas oil fields lie 
deeply buried anticlinal structures 


above 


that had their origin before the time 


o 


of Mississippian rock accumulation 


Chautauqua Arch. Figure + shows 
“Arbuckle” 


pait of the state. 


a broad area ot outcrop 
in the southeast 
flanked on the northwest by Simpson 
beds This re v10n re presents the south- 
western extension of the Ozark lI p- 
lift. and has been named Chautauqua 


Are h 


North Kansas Basin. [he north 


Kansas Structure 1S desis nated a basin 


chiefly because of adjacent “highs” 
The lesser 


pian rocks in 


thickness of pre - Mississip 
the “high? areas proba- 


bly is to a greater extent due to differ- 


, ° 


ential erosion than to non-Geposition 


Ellis Arch. The Ellis Arc! 
and designated as distinct 
Arch O1 


chiefly because 


Was Named 
from. the 
Central 

of the 


> 
vounger Barton 


Kansas Uplift 


strike of anticlinal folds in pre- 


Pennsylvanian rocks that differ ma- 
from the axis of. the 


hese folds are 


terially more 


recent uplift inter- 
preted as pre-Mississippian in age 
fold of the 


Arc h and seem best inter- 


Phe, Art alieoned with 
Chautauqua 
preted as older in origin than othe 
structural features of the Central 


Kansas area, The conjectural distri- 


bution of pre-Mussissippian rocks 
shown on Figure 4+ is in accordanct 
with interpretations of D. F. Mer- 
riam, of the Kansas Geological Sur- 


vey, and is modified from Hugh Me- 


Clelland L950 and Moore and 
Jewett 1942 


Southwest Kansas Basin. Soutli- 
west of the Ellis Arch and west of the 
Chautauqua Arch is a basinal area olf 
pre-Mississippian data which is known 
Kansas Basin. 
now believed that there is no “Hunton” 
Kansas, but a thick 


section Simp- 


as the Southwest It is 


in that part ot 


Ordovician including 
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FIGURE 2 


son and Viola. as well as the presence 


of adjacent uplitted areas, warrant 


designation as basin 


Post - Mississippian - pre - Middle 
Pennsylvanian structures. \issis- 
sippian sediments covered the surface 
whose areal veology is represented in 
Figure 4. At the end of Mississippian 
time, large quantities of rock material 


were once again being eroded from 


most of Kansas. Erosion probably af- 


tected large areas at several times 


during the period but pronounced 


] 


warping did not take piace. In south- 


western Kansas sedimentation ceased 
shehtly, if 
sitional period from Mississippian to 


at all, during the tran- 


1 
on}\ 


However. It was not 
ot 


vanian time that enduring sediments 


Pennsylvanian 


intil well after the start Pennsy]- 


again were deposited in most parts of 


+] 
he state. It was apparently at about 


the end of Early Pennsylvanian time 


that crustal movements of great con- 
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Areal geologic map and highly 


simplified cross 


sequence began anew 
Figure 6 is a map showing distri- 
ol 
Pe 
ennsylvanian 


surface next 


rocks. It is 


bution rocks on a 


below not 
a pre-Pennsylvanian areal geologi¢ 


map: it is a map of a surface, parts 


of which were buried, hence pre- 
served, at different times but all with- 
in Pennsylvanian time. In south- 


western Kansas, burial took place in 
the early part of the period; parts of 
the Barton Arch and of the Nemaha 
Anticline were not completely buried 
until late in Pennsylvanian time. In 
most of Kansas 
lower-Middle Pennsylvanian rocks 
Mississippian rocks that had been 


there are no Lowe 


Ol 


deposited over the pre- Mississippian 
surface shown in Figure 4 remain in 
most parts of the state, but pre-Cam- 
roe ks pre-Mis- 
sissippian formations were exposed on 
the higher parts of the Nemaha Anti- 
cline and the Central Kansas Uplift 


Phat Arbuckle the 


brian bordered by 


rocks in central 


section of Kansas show major rock units and structural patterns. 


subjected to 


Kansas 


weathering and erosion for a 


area were 
long 
time had a great deal to do with then 


Many 


in combined stratigraphic 


becoming reservoirs for oil. 
pools are 
structural traps. 

Based on conditions represented in 
Figure 6, post- Mississippian structura 
provinces are designated (Figure 
They are pre-late-Pennsylvanian and 


like he 


thought of as having an upper and 


other structures should 
lower time boundary. These struc- 
tural provinces, actually areas below 
which there are deeply buried struc- 
tures of importance, serve very wel 
as petroliferous provinces and have 
been so designated. The structures 
that give names to the surface areas 
would never have been known with- 


out drilling, for they are deeply 
buried 
As provinces in Kansas, eithe: 


structural or petroliferous, the names 


12] 














FIGURE 3 This 


surface, 


Kansas. 
however, is not of pre-Cambrian age and probably no part is 


Pre-Cambrian surface of 





NN \ 


FIGURE 4—Inferred distribution of surface rocks directly below 
the Chattanooga shale (late Devonian or early Mississippian) or 
Ww here 


no Chattanooga occurs below Mississippian limestone. 
in Figure are well known. Only 
brief comments are needed her are tilted and eroc 

. ‘ 1s 

Nemaha Anticline. The Nemaha ‘Ms uplift, which 
Anticline, whose buried crystalline most places along 
core is often referred to as the Ne- east than on the west. 
maha mountains or granite ridge, sediments on the 
trends south-southwest across Kansas rocks ranging in ; 
from Nemaha County to Sumnet 
122 


County. Mississippian and older rocks 


r its leneth on. the LT Bs 


brian to Mississippian. Pennsylvanian 





as it was at the start of Cambrian time. Part was undergoing 


erosion as recently as late Pennsylvanian time. 


MI 
ais 


This truncated erosion surface was buried under late Devonian 
or early Mississippian sediments. Broad area of “Arbuckle” out- 
crop shows in southeast, flanked by Simpson beds. 


strata lie upon pre-Cambrian rocks in 
led on the flanks ot a belt extending in a northeastward 
is much steeper 1 trending direction from a point in % 


R. 10 E., 


farther south. The extreme northern 


and in some areas 


Pennsylvanian 
anticline overlap part of the ridge of pre-Cambrian 
ige from pre-Cam- granite in the Nemaha Anticline was 
not covered by enduring Pennsyl- 
1960 
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FIGURE 5—Pre-Mississippian regional structures of Kansas. Many oil fields lie above deeply buried anticlines. 
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FIGURE 6—Truncated surface shows rock distribution next 
below Pennsylvanian strata. This map differs from a_ pre- the Nemaha Ridge 


Pennsylvanian map; parts of this surface were buried at dif- 


vanian times. 


lerent times during Pennsylvanian time. Burial occurred early in 


anian sediments until Virgilian time 
Older Pennsylvanian beds overlap pre- 
rod ks alone 
the 
tidge. In general, pre-Cambrian rocks 


Cambrian and Paleozox 


the southern part of the axis of 
ile about 2 Of O-teet lower, a short dis- 


tance east of the uplift than on its 


1X] 

lhe famous El Dorado and Au- 
fusta oil fields (Butler County he 
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in and on the flanks of the Nemaha 
Anticline. In the chief 
producing zone is along the beveled 


those fields 
pre-Pennsylvanian surface cut in Or- 
dovician rocks. Several other pools, 
mostly on the flanks of the uplift in 
its southern part, have yielded great 
quantities of oil from Ordovician, 
and 


Mississippian Pennsylvanian 


Strata 


were not wholly buried until late Pennsyl- 


Forest City and Cherokee Basins. 


Separation of the area east of the 


Nemaha Anitcline is established by 
long usage and is of some conveni- 
ence. The separating Bourbon Arch 
is a low structure expressed in sub- 
Pennsylvanian rocks. Seemingly en- 
during Pennsylvanian sediments ac- 
cumulated at an earlier date in the 
Forest City Basin than in the Cher- 
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FIGURE 7—Post-Mississippian structural provinces of Kansas. 
Regional structures are pre-late-Pennsylvanian and have limited 


‘kee Basin. Ordovician, Mississippian, 
ind Pe nnsylvanian rOCcKS yield oul and 
is In the two basins Production 
from Pennsylvanian “shoestring 
sands” has been of greatest impor- 
ince. Several anticlinal folds, paral- 
eline the Nemaha l[ plift contain 


, 
mportant ol pools 


Salina and Sedgwick Basins. Gen- 
eral nature of eologic structures and 
production in oil fields as well as a 
w pre-Pennsylvanian dividing 
high”, shown through the thinning 
f Mississippian rocks, warrant sepa- 


ation of two basinal areas between 


e Central Kansas Uplhitt ind the 
Nemaha Anticline Chere art many 


hly prolific oil pools, especially in 
] ) 24 ? ~ 
he Sedewick Basin, where geologic 

, ; 
onditions are more complex than 


' ° ] 
inv Known 1n the Salina Basin 


Ii 


Central Kansas Uplift. Similar to 
the Nemaha Anticline, the Central 


Kansas Uplift (or Barton Arch 1S 


dged to be of post- Mississippian 

because otf the presence ol 

lted and erosion-truncated Miussis 
ppian trata on tl flanks ol the 
plilt and the absence of the Maissis 
ian in the cen high parts of 

{ ( alt d I \ sO iS 1n he 

Nen Anticline, older Pennsylvan- 
mk ISSII n the higher 


parts Largely lO) 
matter of crossin 
name Cambridge 

applied to the no 
the Central Kansas 
cline is a name S 
the southern part 
dreds of oil fields 
Kansas area prod 


graphic and structt 


ranging in age from pre-Cambrian to 


late Pennsylvanian 


Hugoton Embayment. Al! western 


Kansas commonly 
petroliferous provi 
soton Embayment 
of the area was « 
Dod: 


the northern part 


ce City Basin ;: 
darko Basin. Recen 
the area, in lower 


sylvanian rot ks, pl 


: ae , 
west Kansas will take on greater im 


portance as an oil-p 


Of course, the Hu 


known throughout the industry 


After the Nema 


Kansas structures were deeply trun- 


cated and pre-Cambrian rocks eroded Nearlv 3.000 


from them for the last time, accumu- 


lation of sediments 


in all of Kansas 


represented in Figure 6 became buried 


nder an unknown 


Salina, Basin 












Nemahoa Anticline 


Forest City 


Basin 


- 
- 
-_— 
-——_— 
———— = 





Bourbon 


Sedgwick 


Basin 





Cherokee Basin 


upper and lower time boundaries as regards origin. This analy- 
sis delineates petroliferous provinces of Kansas. 


convenience, as a Paleozox Pennsylvanian and Per- 
state lines, the mian) rocks 


Arch is sometimes 
More recent movements also 


were effective. It is believed that 


even where there is no Mesozoik 


thernmost part of 
Uplift. Pratt Anti- 


ymetimes used fon . ‘ . : 
Rs : cover, Pennsylvanian and Permian 
Figure 5). Hun- 
: beds were tilted and bevels d to about 
in the central ; + ie 
their present extent before burial 
uce from stratl- 


] 


; under Cretaceous or other Mesozox 
iral traps in rocks : 


sediments. This was at a time of re- 
juvenation of the Ozark Uplift and 


may have been at or near the close 
of Paleozoic time. While the sub-Cre- 
“nae ae taceous surface was undergoing ero- 
is included, as a . 
: | - sion, the land surface in eastern 

] the u- , : 
_— ” ¥ Kansas sloped, together with the 


- ithe yart 1: . , . 
Phe southern | dipping rock layers, to the west into 


1orT ] ‘ led ; 
yriginally called 4 Mesozok basin 
ind 1s regarded as 


of the great Ana- 


Cretaceous sediments may have 


covered all of Kansas: post-Cretaceous 


| 


{ oll discoveries in . ° } 1; 
erosion, it 1s believed, has uncovered 


and middle Penn- the old surface in eastern Kansas, and 
omise that south- has, of course, modified it. This sub- 
; ; Mesozoic surface dates the Prairie 
roducing provinc Plains Monocline, the east Kansas 


voton Gas area 1s ‘ 
5 structural province, so named because 


of the prevailing westward dip ot 
ha and Central  pennsylyanian and Permian outcrop- 
ping rocks 

feet of Cretaceous 
rocks and some 300 or 400 feet of 
was taking plac older Mesozoic sediments remain in 
western Kansas. Since the end olf 
deposition ot Cretaceous sediments 


thickness of lat Continued on Page 149 


| he areal seoloe, 
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FIGURE 1—This is the Scorpion en route to Bahama California Company’s Cay 


Sal Bank well off Florida. 


At Cay Sal Bank 








Drilling costs reduced 
with aerated seawater 


By G. A. Krahn, E. B. Rubsamen, Jr. and 


S. J. Mathews, Jr., Engineers 


Bahama California Oil Company, San Francisco 


dec ades, great 


strides have been made in the devel- 


DURING THE PAS1 


opment of the technology of rotary 


lrilline fluids. 

One of the latest deve lopments has 
bee n the addition ol compressed air to 
seawater, commonly known as aerated 
seawater, pioneered by Gulf Oil Cor- 


oration for use in drilling in 


areas ol 
‘ : ] : ] 
extreme lost circulation where abun- 


supply of seawater is available 


Conditions considered favorable 
for the application of aerated 
seawater are: 

1. Abundant supply ot seawate1 


contain 


sands A 


2. Formations to be drilled 


no shales O! bentonitlie 


vell consolidated carbonate section 
considered ideal 
JANUARY 1960 WORLD OIL 


3. Extreme lost circulation conditions 
anticipated. 


4. No disposal problem of excess pro- 


duced water. 
5. No uncased up-hole horizons con- 


taining mobile hydrocarbons. 


Limitations of aerated seawater: 


1. Quality and quantity of ditch sam- 
ples are reduced as compared with 


conventional mud systems. 
a Quality of electric logs is reduced. 


Horizons having greater than nor- 


mal formation pressures can not be 
drilled effectively with this method. 


4. Hole siz 


ing the amount of available a1 


is significant in determin- 


needed. 


5. Regular bits should be used since 
jet bits usually require circulating 
pressures greater than normal ait 
compressor design. 

6. No apparent depths limitation pro- 
vided compressor design capacity is 
sufficient to meet normal circula- 
tion pressures. 

Gulf Oil Corporation, in a recent 
Florida Key well, experimented with 
aerated seawater and was sucessful 
after unsuccessful attempts at using 
conventional mud systems. The 
Bahama California Oil Company’s 
Cay Sal Bank Well 1 was recently 
drilled from the surface to 15,138 feet 
using this technique which proved 
successful. 

The Cay Sal Bank is located ap- 
proximately 130 miles due south of 
Miami, Fla., and is essentially a plat- 
form of 1,750 square miles covered 
with depths of water ranging from 30 
to 40 feet and surrounded on all sides 
by water depths up to 3,500 feet. The 
edges of the bank are composed of 
recent reefs which drop off abruptly. 
Cay Sal Bank Well 1 is located in the 
approximate center of this bank. 

Prior to drilling the Cay Sal Bank 
Well 1, it was suspected that the re- 
gional geology of South Florida or 
North Cuba would be encountered. 
South Florida is well known for its 
zones of extreme lost circulation. In 
previous wells drilled in this area, both 
difficulty and expense were experi- 
enced in attempting to drill with con- 
ventional mud systems. Too, geologic 
control was difficult due to the ab- 
sence of drill cuttings. 

The formations encountered con- 
sisted of extremely porous limestone 
and dolomites with occasional caverns. 
Definite communication with the sea 
that 
returns were consistently greater than 


was established in the annular 
the seawater input and the static fluid 
level in the hole remained at sea level 
throughout 

Equipment for aerated saltwater in- 
cludes: 
1. Compressors-—Four 734-inch and 5 
by 6 two-stage water-cooled com- 
pressors capable of delivering a 
total of 1.800 cfm at 300 psi. Power 
was furnished by four 248 horse- 

powel diesel engines. 
2. Booster compressors——T'wo 434 x 11 
single Stage water-co led compres- 
sors. They were capable of deliv- 
a total of 1.800 cfm at 1.000 


psi continuous and 1,500 psi inter- 


ering 
mittent 


‘Two diesel engines rated 
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FIGURE 2—The Zapata Drilling Company's rig Scorpion is shown while drilling 
the recent Florida Keys Cay Sal Bank well. 


at 412 horsepower furnished the 
powe! 
3. Valves and fittines 


injec t air into outlet 


as necessary to 


10-inch O.D. 


6-inch an 


4. Air-water separator 
feet outlet 


Makeshift 


housing containing conventional 


by 15 with 


w 


Drill nipple deflector 


drill pipe wiper 
6. Jet subs 


two variable orifices per sub 


‘Two custom made with 


Application of aerated seawater 
on the Cay Sal Bank 1. [he Cay 


126 


Sal Bank 1 well was spudded March 
25, 1958. A 36-inch 
+0 feet into the bank and 
ductor 


hole was drilled 
}0-inch con- 
cemented at a 
depth of 141 feet. A 26-inch hole was 
then drilled to 310 


caisson was 


feet where com- 
plete returns were lost while drilling 
with straight seawater. Air was in- 
jected into the sea water and drilling 
progressed to 460 feet with only par- 
tial returns from the annulus. While 
drilling in this interval, air was ob- 
served to be coming up around the 
feet 


location as far out as 100 from 


hole was cut in the 


the well bore. A 


10-inch conductor caisson 10 feet 
above sea level and drilling continued 
to 893 feet with full annular returns 
through this hole. Air, however, con- 
tinued to boil up around the location 
On this portion of the hole, an air 
output of 1,800 cfm and a pump out- 
put of 1,400 gpm at a pressure of 80F 
psi was used. 

Atte1 


334 feet, a 17'%-inch hole was drilled 
to +.000 feet. 


cementing 20-inch casing al 
é 
Aerated seawater usec 
as the drilling fluid while drilling 
throughout this entire interval proved 
to be successful in cleaning the hok 
of drill cuttings and obtaining ade- 
quate formation samples. The propor- 
tion of air to seawater was varied be- 
feet of 
eallon of while 
at a rate of 900 and 40I 
gpm respectively. Circulating pressures 


tween 2 to 4 standard cubic 


alr to one seawatel 


circulating 
remain fairly constant at 650 to 750 
psi. Annular returns in the 17'%-inel 
hole were in excess of the seawater 
input and were usually from 150 t 
200 percent greatet 


Atter 


at 3,937 


cementing 133@-inch casing 


feet, a 12'%4-inch hole was 
drilled to a depth of 9.947 feet again 
using aerated seawater as the drilling 


fluid. The proportion ot air to Sea- 


water in this hole size fluctuated be- 
tween 2 to 5 standard cubic feet ot 
air to one gallon of seawater while 


circulating at a rate of 450 gallons pet 
minute with 900 cubic feet per minut 
air, and 360 gallons per minute with 
1.800 


spectively. 


cubic feet per minute air re- 

Circulating pressures varied be- 
tween 600 to 900 psi while drilling in 
this interval. Annular returns were 
of the 


seawater input. While drilling at 5,400 


estimated to be 150 percent 
feet, a jet sub with variable size or- 
fices was added to the drill string in 
an attempt to reduce the period ot 
no annular returns following trips and 
connections by reducing the hydro- 
static head in the upper portion of the 
hole. The period of no circulation fol- 
lowing trips was immediately reduced 
from one hour to less than 20 minutes 
and circulation was seldom lost dur- 
ing connections. As drilling progressed, 
a second jet sub was found to be nec- 
essary and was added to the string. 
See Table | for tabulation represent- 
ing the actual hydraulics employed in 
drilling the 12'4-inch hole. 

An 8!4-inch hole was drilled to 4 
depth of 15,138 feet using aerated sea- 
water as the circulating medium afte! 
1960 
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ementing 95g-inch casing at 8.012 
feet. Lhe proportion ol air to seawate} 

this hole size fluctuated from 5 to 
h standard cubic leet ol all to one 
callon seawater while circulating at a 
ate of S60 and 300 gpm respectively 
Pressures varied between 900 to 1.100 
returns throughout this 
terval were estimated to be 125 per- 


Table 


tol tabulation represe ntine the 


1. Annular 


ent of the seawatet input. See 


tual hydraulic employed in drilling 


81-inch hol 
After 


pth of 


cementing 7-inch casing at a 


15,138 feet, a 5 g-Inch hol 
vas drilled usine a conventional mud 


system toa total depth ol 8.906 teet 


Operating problems encountered 


] 


using aerated seawater. | licse in- 


ided: 





1. Dilution by invading sea- 


Caused 


water from porous formations, 


which made it difficult to maintain 


high pH factor in the injection 


iter. This pH factor was main- 

tained by the addition of hydrated 
imme to the Injection Wwatel 

2. Lhe absence of a filter cake and 


he lubricating qualities of mud, 
which seemed ce) make lt difficult 


to bottom. parti 


porous SeCcUIONS, Il Was 


icult to obtain adequate forma- 


tion Samp S without Corme 





FIGURE 3—The distance between the Scorpion and shore installations required use 


of this type of helicopter. 


4. High cost of maintaining air com- 


installation with drilling 


pressol 
crews 


5. Annular returns tend to exceed 100 


P reent while drilling 


Operating costs using aerated 
seawater. |i 


drilline with aerated seawater for ap- 


over-all daily cost of 


proximately nine months was $510 per 
day. This figure includes $67,815 for 
rentals, $29,400 fon 


COMpPressol parts 


and serviceman, $11.260 for diesel 





FIGURE 4—While drilling with aerated seawater, a jetting action developed in the 
annulus causing the circulating seawater to be jetted out of the hole. This resulted 
in an overflowing condition at the flow nipple as shown above. 
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purchases and $18.810 for hydrated 


lime purchases. 


Technical developments needed 
to improve aerated seawater as 
a drilling fluid. 

1. Less expensive method of corrosion 
control. 

2. An effective method of controlling 
the amount of air input so as to 
maintain returns as near to 100 
percent as possible, 

ae More rugged all COMPressol equip- 
ment designed for easier repair in 
the field 

4. Jet subs employing a differential 
pressure actuating device which 
would permit the orifice to open 


only when needed 


Summary. A COmMpressol installation 
1.800 ctm at 


1,000 psi continuous or 1,500 psi in- 


designed to delive. 


termittent proved highly adequate in 
drilling the Cay Sal Well 1 to 15,138 
fee. Ditch samples proved to be poor 
to fair while drilling with aerated sea- 
water. When penetrating cavernous 
sections, samples stopped altogether Oo! 
were reduced to flour-like consistency 
Little difficulty was experienced in 
keeping the hole clean and free of 
drill cuttings while making trips for 
a new bit. Some difficulty with fill-up 
was experienced when running casing 
but this is believed to have been 
caused by the casing knocking ofl 
pieces of formation. 

The proportion of air to seawater 
ranged from 2 to 6 standard cubic 
feet of air per gallon of seawater in- 


lected. Although dilution made it ex- 
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FIGURE 5—Four compressors rated at 1,800 cfm at 300 psi and two booster com- 


pressors rated at 1,800 cfm at 


1,000 psi were used while drilling with aerated 


seawater on Bahama California Company's Cal Sal Bank well. 


TABLE 1—These Are the Hydraulic Calculations While Drilling the 121/,-Inch Hole to 
9,947 Feet. 
rOP JET BOTTOM JET 
Air Seawater Pressure Depth Orifice Depth Orifice 
DEPTH | Feet CEM GPM PSI Feet Inches Feet Inches 
OO) 100 


TABLE 2—Hydraulic calculations 


after setting 95/,-inch casing and 








drilling ahead with 


8'/,-inch hole. 








rOP JE! BOTTOM JET 
Air Seawater Pressure Depth Orifice Depth Orifice 
DEPTH | Feet CFM GPM PSI Feet Inches Feet Inches 
(MM) ~ ‘ On) i”) 2 OO) lags 
St) ~ (uM) yf) (nM) if, 
~ x) ") OO S500 OO) Dite, 
pensive, the hydrated lime treatment crease the amount of time necessary 


of seawater effectively prevented cor- 


of the drill This 


evidenced by tubular inspection of 


rosion string \ 


as 


the 


drill string prior to and after drilling 
with aerated seawate1 


bits 


the necessary all 


Reeular rock were run to de- 


ase Injection pres- 
sures. Drilling crews proved unsatis- 
factory in properly maintaining and 
repairing the all COMpressors due to 
the complex nature of the « quipment 
It was found that a manufacturer’s 
the all 


best solution to this problem 


representative on rig at times 


was thi 
Jet subs were installed and run in 


the drill strine below 5.000 feet to de- 
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to establish cir ulation alte) going in 
As the hole 


Was deepened, the jet subs were posi- 


the hole with a new bit 


tioned in the drill string at about 
3,300 and 7,000 feet. In all probabil- 
ity, it would be advantageous to em- 
ploy jet subs above 5.000 feet. 

The drilling crews experienced no 
difficulty in adapting to the technique 
of aerated seawater drilling. 

Perhaps the most significant feature 
in drilling with any type aerated fluid 
is that In some instances, it may per- 


mit drilling in areas that otherwise 
could not be drilled 
While it 1s heheved that the tech- 
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nique of drilling with aerated sea- 
water has been successful in the Cay 
Sal well to a depth of 15.138 feet, it 
must be pointed out that the tech- 
nique still is in its infancy and that 
through experience certain refine- 
ments will be made that will permit 
greater application to the drilling in- 


The End 


dustry. 
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Here's how to improve 
your gas lift installations 


PART 6: The Use of Gas Lift Valve Specifications 
and Force Balance Equations 


By H. W. Winkler, Enginee: 


Camco, Incorporated, Houston 


VALVE SPECIFICATIONS and force balance equations play 
in important role in solving the numerous problems en- 
ountered in engineering gas lift installations. This articl 
ncludes five important calculations utilizing this type in- 
formation 

1. Determination of operating valve from surface clos- 
ing pressure 


2. C: 


intermittent gas lift installation using surface casing pres- 


ilculation of approximate per cent fall-back in 


sure 


3. Design of 


surface closing pressure of valves 


intermittent gas lift installation based or 


4. Determination of opening pressures of unloading 


valves in a continuous flow installation. 


5. Determination ol re-opening pressure ol valve Ol 


valves above operating valve in a continuous flow instal- 


lation 
Designers of gas litt installations should always remem- 
ber that simplified charts and equations do not provide 
the most efficient installation possible. Calculations pre- 
sented herein tor determining the operating valve, for 


estimating fall-back and for detailed designing of eas lift 


17 


installations require one or more of the force balance 


equations for pressure operated valves derived in Fig- 
ure 11. 
The pressure operated gas lift functions in thi 


That 1s, 


valve 


same manner as a pressure regulator. the basi 


operating principle is the same for both. The closing force 
for most valves is obtained by a pressure charged bellows. 
spring, or a combination of pressure charged bellows 
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areas 


and spring. These valves can be set to open on the surtace 
at a desired pressure prior to installation in a well. 

The opening and closing pressures of most pressure 
operated valves are not equal (unless the tubing pressure 
equals the closing pressure) because of the difference in 
over which these opening and closing pressures 
operate. When a pressure operated flow valve is closed, 
the gas pressure in the casing is exerted over the effective 
area of the bellows less the area of the port (A, A 
After the valve has opened, the gas pressure in the cas- 
ing acts on the total effective area of the bellows (A 
Since the opening pressure is acting over a smaller area 
than the closing pressure and the closing force of a valve 
is constant, the opening pressure is higher than the clos- 
ing pressure. Opening and closing pressure equations are 
shown in Figure 11. The difference between the opening 
and closing pressure of a valve is called spread. 


In a well, tubing pressure (P,) is exerted over thi 
area of the port (A,). This additional opening force 
reduces the opening pressure (O.P.) of the valve. The 
difference between the opening pressure (P,, ot a 


valve without tubing pressure and the opening pressure 
O.P.) of the same valve with tubing pressure exerted 
over the port area is called tubing effect (T-.E. 

Che effect calculated by multiplying 


the tubing pressure at valve depth by the tubing effect 


tubine can be 


factor (‘T.E.F.) tor the valve. The larger the port size, 
the larger the tubing effect factor and the greater the 
tubing effect will be for a valve with the same. size 


bellows. Tubing effect reduces the valve opening pres- 


sure (O.P.) and the spread. If the tubing pressure and 
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VALVE CLOSED-READY TO OPEN 


VALVE CLOSED-READY TO OPEN 
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(In well with tubing effect) 











FIGURE 11: Force Balance Equations for Pressure Operated Nitrogen Charged 
Bellows Valves With or Without a Spring. 
NOMENCLATURI 
\.—Effective area of bellows, sq. in. P, —Closing pressure of valve, psi 
\ —Area of port with bevel, sq. in. P| —Opening pressure of valve without tubing effect, psi 


O.P.—Opening pressure of valve with tubing effect, ps: 
P,—Nitrogen charge pressure inside bellows, pst 


P,—Tubing pressure at depth, psi 
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S,—Spring pressure effect, psi 
T.E.—Tubing effect, psi 
l.E.F.—Tubing effect factor 
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closing pressure of a valve wer equal, the opening pres- 
sure would be equal to the closing pressure and the 
spread would be zero. 

~The tubing effect factor (T.E.F.) of a valve is im- 
yortant. The fact that tubing effect reduces valve open- 

pressure can be used for selecting opening pressures 
P of unloading valves. A minimum decrease 1n 1n- 
ction pressure is required for unloading 1 each suc- 
eedinely lower valve has a greater tubine effect factor 
wcomplished by increasing the port size for a given 
llows size), or all of the unloading valves have a large 
thing effect factor 

The tubing effect assures lifting trom a lower un- 
vered gas lift valve although the valve above may 
we the same opening pressure (P with zero tubing 
ressure The lower valve will have a greater pressure 
thie tubing at valve depth than the valve above duc 

he fluid column in the tubing 

\ summary of force balance equations (Equations 
+) for pressure operated nitrogen charged bellows 
alves, with or without a spring, is given in Figure 1] 
o use these equations, the gas litt valve manufacture) 
Ist supply the operatol with the effective area ol the 


bellows (Aj), the area of the port (A,) and the spring 
ressure effect Ss if the valve has a spring. Usually. all 
ilves in a well will be of the same type; therefore, the 
fecitve bellows area and spring pressure effect wall be 
e same tor every valve 
\s an example; assume that each valve in a well had 
effective bellows area of 0.70 square inches, a port 
rea of 0.07 square inches and a spring pressure effect 
90 psi. The additional valve specifications required 
1S¢ the lores balance equations In Figure 17 then 


uuld be calculated as follows 


! \/A | 1.10 = 0.91 


[he spring pressure effect can be defined as the addi- 
onal pressure required to open the valve due to the 
ree exerted by the spring. The reason that the spring 
ressure effect must be considered apart from the bel- 


ows charge pressure is that the spring is not affected 


by well temperature 


(he opening pressure of a nitrogen charged bellows 
alve in a tester on the surface, and the opening pressure 
t the same valve in a well differ due to well tempera- 
ure and tubing effect. Before the opening or closing 


ressure of a valve in a well can be calculated, the tem- 


perature at valve depth (1 must be known. Generally. 


he temperature at the depth ol each valve can be esti- 


mated with reasonable accuracy if the surface and _ bot- 


om hole temperatures are known. 

Most gas lift equipment manutacturers set the open- 
n pressures y of pressure operated nitrogen 
harged bellows valves in a tester with the valve at a 


emperature of 60 F. Thus, the opening pressure 


‘stamped on the valve is a function of the nitrogen 


charee pressure inside the bellows at a temperature of 


60° F, Nitrogen is used in the bellows because it is non- 


orrosive, non-inflammable, readily available, inexpensive 
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and most important—its deviation at elevated tempera- 
tures and pressures is known. Therefore, the nitrogen 
charge pressure inside the bellows at well temperature 
can be calculated accurately. 

If nitrogen pressure versus temperature Curves are not 
available, the following approximate temperature cor- 
rection factor can be used to calculate the nitrogen 


charge pressure inside a bellows at well temperature : 


ne [1 + 0.00215 per ~F above 60° FY] 25 


Vherefore, to calculate P,, above 60° F: 


P @T P, @ 60° I F... 26 
And to find P,, @ 60° F if P, @ Ty is known: 


P, fa 60° I 2 


Che deviation of nitrogen was considered in the deriva- 
tion of the temperature factor (F,,, 

The following five problem examples illustrate several! 
important gas lift operation and design calculations which 
require valve specifications and force balance equations 
All wells in the examples are assumed to be in the Texas- 
Louisiana Gulf Coast area (gas gravity 0.6, gas surface 
temp. 100° F, temp. @ depth 70° F + 16° pei 
1.000 ft.) where the gas pressure at depth (P,) for a 
given surface injection gas pressure (Py) can be calcu- 
lated as follows when no gas pressure at depth curves are 


available: 


P P.. 2.2 psi/100 psi of P,./1,000 ft. of depth 28 


The same type of gas lift valve was used in all examples. 
Specifications necessary for calculating these problems 
with the exception of the bottom valve in Problem 


Example 5 are as follows: 


1.A,/A 0.112 


yam A, /A, 0.888 
Te ee op 0.126 
1. S, = 75 psi 


In Problem Example 3, the same type of valve with 
a larger port size was selected as the operating valve at 
8.200 feet. This valve has an A,/A, ratio of 0.160. 
l A, /A, factor of 0.840 and T.E.F. of 0.190. The 
spring pressure effect (S,) is 75 psi. The upper valves 
in Problem Example 3 have the same port size and 
specifications as the valves in the other examples. 


PROBLEM EXAMPLE 1 


Determination of operating valve from surface 
closing pressure. One of the most widely used appli- 
cations of valve specifications and force balance equa- 
tions is the determination of the operating gas lift valve 
in an intermittent installation. In most intermittent gas 
lift wells the pressure in the tubing at the depth of the 
operating valve is approximately equal to the casing 
pressure at the instant the valve closes. Since the casing 
and tubing pressure at valve depth are approximately 
equal when the operating valve closes, the actual clos- 
ing pressure of the valve will equal or nearly equal the 
calculated closing pressure. 


The two-pen pressure recorder chart in Figure 9% 
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pressu 


proe edure required 


Calculate nitre 
60° F) using FE 


P fa o6U 


e L1O, December 1959) was obtained 2 
‘nt gas lift well tor which the follow- ture (P, @ 1 
pressure analysis was calculated P @T 
r. @! P, @ 60° F P, @T P @ I P.. @ Surf 
F psig psig psig psig 
6 6 f f 
F \ { ) 
ISU ot O4 
x ny 6 
pP 
I pressure of lve in tester, at 60° F, psis 
1 of valve, teet 
ture depth L. °} t. Determine 
I pressure nside bellows at 60 } a Surt, 
P a Surt 
t ! ssure it | inside bellows 
lhe surface 
nressire of \ lye ) { o ° 
pressu f valve at depth L, psig Was approxim 
pressure of valve at surf psig 
ci recorder chart 
alculations for determining the = sur- cember 1959 


re ol the bottom valve illustrate the tions. the opel! 


| he 


operating valve 


to obtain the preceding tabulation: 


feet bott 


wen charge pressure at 60° F (P,@ 
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Two-Pen Pressure Recorder from Intermittent Installation 
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Casing Continuously Through Small Choke. 
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Calculate nitrogen charge pressure at well tempera- 


Equation 26: 


using 


P a 60° } F, 
368 [1 0.00215 (150 60) | 
368 (1.194 139 psig at 150° F 


Calculate valve closing pressure at depth 


P,. @ L) using Equation 21: 
a | P, @ 7 a 03 AJA 
$139 75 (0.888 
906 psig at 5.000 ft 
valve closing pressure at surface (P 
from gas pressure at depth curves: 


156 psig at surface 


closing pressure of the operating valve 
160) psig from the two-pen pressure 


Worvp Ol, page 110, De- 


itely 
in Figure 9 
Therefore, based on the above calcula- 
ating valve is the bottom valve at 5,000 
valve actually known to be the 


Om Was 


‘in this well from a bottom hole pressure 


PROBLEM EXAMPLE 2 


Calculation of approximate fall- 
back in intermittent gas lift instal- 
lation using surface casing pres- 


sure. The two-pen pressure recorder 


chart in Figure 12 


was obtained from 
an intermittent installation operating 
without a time cycle surface controller 
Injee tion 7as WAS entering the casing 
a 6/64-inch 


Phe 


operating 


continuously through 


: a Al , 
choke In the Injection @as line 


opening pressure of the 
from the sur- 


valve can by observed 


lace pressure in Figure 12 


If the well 
©.P. @ L 


at 60° F P (a 


openins pressure Im a 


and the opening pressurt 


ouP i in a teste? 


ire known for the same valve. the 


tubine effect can be calculated. Since 


tubing effect is a function of liquid 


column height above the valve. the 


approximate starting slue volume and 


percent fall-back can be calculated tor 


1 given produc ing rate 


Phe first st p would be to establish 
] 


the operating valve by a surface clos- 


inv pressure analysis as outlined in the 
previous problem example. The well 
iS producing approixmat ly 140 bfpd 
through 2-inch tubine. 

1960 
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eTa- 


th 








140 BFPD 





Pro @ 60° F I ry, @L |Pp @ 60° F| Po @ Ty | Pre @L | Pre @ Surf. Production per cycle . 3.04 bbls./cycle 
psig ft. F. psig psig psig psig 16 cycles/day 
SOK 17 7 ; 7 644 728 795 765 
219 ) 621 727 794 741 1.26 3.04 
4 m1 vy he — 699 Percent Fall-back 100 28.6 percent 
6.223 76 55 69° 760 668 +.26 
6.938 S4 675 742 644 
7.438 ”) ( 652 719 618 
7.907 16 6 602 669 570 
PROBLEM EXAMPLE 3 
he 725 psig valve at 5,386 feet is the operating Design of intermittent gas lift installation based 
ive in this well based on the above calculations and on surface closing pressure of valves. A simplified 


12. After 


he operating valve has been determined, the approxi- 


e two-pen pressure recorder chart in Figure 


ite percent fall-back can be calculated as follows: 
Determine opening and closing pressures at surface 
from two-pen pressure recorder chart in Figure 12: 
().P. @ Surf 715 psig at surface 
P a Surt 690 psig at surtact 
Determine opening and closing pressure at depth 
O.P. @ L, P,. @ L) of operating valve from gas 
pressure at depth curves or calculate using Equa- 
tion 28: 
O.P. aL 800 psig at 5,386 ft 
pP a # ps it 5.386 tt 
Calculate opening pressure at depth P @ L) of 
yperating valve without tubing effect using Equa- 
4 
ite Ge 
Pp @i sm aioll 
P a | () psig at 39.586 ft 
l A /A ) 
Calculate tubin rect rs due to separator 
wessure and liquid column above operating valve 
instant valve opens using Equation 18: 
[| P a I O.P. @ I 800 a ps 
». Calculate pressure in tubing at depth of operating 
ilve (P, @ L) at instant valve opens using tubing 
ffect term in Equation 1/7 
r.E. @ I P, @ I l.E.] 
rE. @ | 
P a@L 55 ps it 5.386 ft 
: et t 
] ] } ° 
6. Calculate starting slue volume above’ operating 
alve at instant valve opens (disregard slight in- 
rease in we ead tubing pressure from surface to 
Op ol slu 
P @ | P 55 60 
S S] I 
SFG 145 
l ttt 
s til S] Vo 1100 ft ; bbl ./ft 1 °%6 
is 
Cre 
? Surt \ t ) ) ssure bi Dp Sis trol 
| , 
SFG Stat )45 ft 
C.apacity o | | () hI} ft 
Calculate percent slug tall-bac] 
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chart for determining valve depths was presented in 
Part 3 of this series (WorLpD Om, Page 160, Octobe: 
1959 In this article it was pointed out that detailed 


valve spacing calculations are recommended for many 
installations. Valve depths with the exception of the 
top valve can be calculated based on a decreasing sur- 
face closing pressure with each succeedingly lower valve. 
The surface closing pressure of the top valve is based 
on the injection gas line pressure available at the well. 
The closing pressure at depth (P,. @ L) of the valve 
above is used for calculating the depth of the next lower 
valve. If closing pressures at depth are used, Equation 
tin Part 3 becomes: 


P,.@L) —P,, — FG (DVA 


SFG 


DBV 


Where: 


ge Surface wellhead tubing pressure, psig 


P..@L Closing pressure at depth of valve above, psig 


DBV, DVA, FG and SFG were defined previously under 


Equations 3, 4 and 5 on Page 159 of Part 3. 


If the well is loaded before pulling tubing and must 


be unloaded into the separator, Equation 3 in Part 3 
ilso must be changed as follows: 
Ppees - Surf. K.O. Press pe 
Depth of Top Valve, L, 30 
SFG 


\fter valve depths have been calculated for the sur- 


face closing pressures assumed, the valve opening pres- 


sures at 60° F (P,, @ 60° F) in a tester must be cal- 
culated before these valves can be ordered from the 
manufacturer. Data used for these calculations are simi- 
lar to that for Problem Example 1 in Part 3 (WorLp 


Orr. Page 161, October, 1959 Use of the same data 


makes possible a comparison between the detailed design 
the design obtained from the Simplified Valve 
Spacing Chart in Figure 6 of Part 3 


Valve depths the 


analysis 


and 


valve opening 
the 


followine 


calc ulated 


used in 
based on closing 


pressure were 


pressure at depth of the valve above and the following 


well data: 


Surf. K.O. Press Oper. Press 800 psig 
Daily Producing Rate 10 bopd 
Static Fluid gradient, SFG 0.4 psi/ft 


1. Assumed Flowing gradient, FG 0.04 psi/ft 


). Surface wellhead tubing presure, P 75 psig 
6. Wellhead tubing temperature, T, 100° | 
Bottom hole temperature l 200° F at 8.200 ft 
8 Depth of bottom valve, I 8.200 ft 
he valve opening pressures at 60° F in a tester to 


he 


can be calculated as follows: 


ordered from the gas lift equipment manufacture) 
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PRESSURE IN IOOPSIG 




















or calculate using Equation 28 


has a larger port size: therefore, the (1 A 


O 2 4 6 8 10 12 14 16 18 20 fe 
O S, VEE . 4, SE 
4 
4 \ MIN. F ‘ee SAS LINE PRESS PSIG ot SURF 
+ et \ 215 PS 
_ 2 \ + 
\ MIN P + SURF )F TOP VALVE 625 PSIG 
4 
4 
1000 > 
a i 
ul = 
w — 
z 4 
= -— 
> = 
- “ 
a = 
WW 4 
Q 3000-4 
— 
4 
4000 - 
ei 
“] FBHP 
4 2 PSIG 
— 
wad ; . 
FIGURE 13: Flowing Pressure Traverses in Continuous Flow Gas Lift Well 
Referred to in Calculations for Problem Examples 4 and 5 
t. Calculate valve opening pressur 
P Surf I r. @1 P.. @I P, @1 P, @ 60°F Py. @ 60° F at 60° F (P.. @ 60° F) in tester 
psig ft. k psig psig psig psig Order P : : 
a —— — — — using Equation 13: 
+ A (28 rey wa wae P, fa 60° | 
| : i 03 3 3 1—AJA 
‘ S,2Of ; 941 
75 19 psig at 60 I 
Calculations required for the above tabulation will be . 
; Operator should order 720 psig valve from gas lift 
llustrated usine data for the bottom valve : 
; : equipment manutacture) 
Determine closing pressure at depth (P,. @ L) of 
valve for assumed v.!ve surface closing pressure In this example, all valves except the bottom valve 
P (a Suri from eas pressure at depth curves, have a | A/A factor of 0.888, The bottom valv 


A facto! 


is only 0.840. It is not uncommon to run a larger port 
Pp a | hH Ds it AOU tt : 
size valve as the bottom one or two valves in a deep 
] > . . . . . . 
Calculate nitrogen charge pressure at operating intermittent gas lift installation. The port size is not 
F — ; > : , : 9 : - ; P 
emperature (P, @ ‘J of valve using Equation 22 considered in the valve design determined using the 
P, @ T P @i S, (1 A /A Simplified Valve Spacing Chart in Figure 6 of Part 3 
6 5 (0 0 O04 psig at 200 } of this series. 
; : If the 650 psig valve at 8,165 feet in Problem Example 
Calculate nitrogen charge pressure | (@ 6b F ‘ i : 
. 94 | for the Simplified Chart in Part 3 was an unbalanced 
of valve at 60° F using Equation 2 é 
valve with a large port, the surface closing pressure 
P » | 04 — . 
P. @ 60° I would be extremely low compared to the injection gas 
| | 0.00215 (200 60 . . “c,¢ 
line pressure available for lifting the well. In_ othe 
} aa words, when a valve with a high (A,/A ratio is run 
+1 DPS! at DU 


below a valve with a lower (A,/A 
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ratio, the opening 
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a 


yessure at 60° F P (a 60° F) of 


higher ratlo does not have to be decreased appre¢ lably,. 


f at all, to result in a significant decrease in surface 


lost pressure when compared Lo the valve above 


PROBLEM EXAMPLE 4 


Determination of opening pressures of unloading 
valves in a continuous flow installation. In design 


culations for a continuous flow installation, the open- 

pressure (P,, @ 60° F) in a tester at 60° F. of the 
nit iding valve or valves should be calculated based on 
e minimum tubing pressure at valve depth Min. P 
a | which is required to uncover and allow gas pas- 

through the next lower valve. The nitrogen charge 
essure at operating temperature P, @ T for each 


should be calculated for the minimum tubing pres- 
lit which 


will occur during the unloading process. I 
nitrogen charge pressure at operating temperature 
i valve is known, the valve opening pressure at 60 

2 ke ; 

Fk ina tester can be calculated 
| ( openin pressure at OU I in a tester ol the top 
ve will be calculated using data shown in Figure 15 
| op valve Ss at 2 depth L. ol 1.500 feet where 


temperature | is 116° F. For injection gas to en- 


through the second valve at a depth # 





é nd Ter Witl desired differential across the second 
of approximately 50 psi, the pressure in the tubing 
O00 feet must be decreased to 215 psig (Min, P 

( by injectir i sufficient volume of gas through 
top valve Lhe mMyection eas pressure al depth ol the 

» valve P. @ | is 668 psig and this pressure would 

resent the design opening pressure at depth (O.P 

i | for the minimum tubing pressure of 215 psig at 

OO fee 

other words, the top valve must remain open with 
bine pressure as low as 215 psig at 1.300 feet in 

Lo unload the we 1] Lo the second valve The Open- 
pressure at OU | P fa ot) I ol thre top valve 
he ( ile ilated s ollows 

( ilculate nitrogen chare Dressure al operatin 

emperature P, fa of top valve using Equa- 
on 19 
ai | P (1 | Ne \ \ M P a 
I A A bf 75) 0.888 Kee y 
>] t llob | 
Calculate nitroge! chare pressure at OU F P 
@ 60° | of top valve us Equation 27 
P @ 7 5 
P “a bl | 
] 15 llob 1) 
».) 
Q ‘ a) & | 
( ilculate opening pressure at OU | P fa ov | 


of top valve in tester using Equation 15: 

P a ov } 
P a bl Ss 

V/A 
Q 
5) 5 5 
8 
H 4 ) i HU | 
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the valve with the 


Order 630 psig opening pressure valve from gas 
lift equipment manufacturer. 


PROBLEM EXAMPLE 5 


Determination of reopening pressure of valve or 
valves above operating valve in continuous flow 
installation. The reopening pressure analysis should be 
calculated before increasing the casing pressure of a con- 
tinuous flow installation if the operating valve is not the 
top valve. The minimum opening pressure at the surface 
Min. O.P. @ Surf.) of the 
calculated the maximum 
Max. P, @ L 
tion at the operating valve. This analysis is extremely 
useful for 


upper valve or valves is 


based on tubing pressure at 


valve depth with the point of gas injec- 


a continuous flow installation in which single 
point injection from the deepest valve possible is_re- 
quired due to limited injection gas volume. These calcula- 
tions will be illustrated usine Figure 13. 

It is assumed that the operating valve is the second 
valve at 2,130 feet, the maximum pressure in the 
tubing at the depth of the top valve (Max. P,; @ L, 1s 
H17 psig with the point of gas injection at 2,130 feet 
Min. 


the maximum 


and 


(he minimum opening pressure at the 
O.P. @ Surt. 


surface 
ol the top valve would be 
casing pressure possible without opening 


the top valve 
In other 


words. should 


the casing not be in- 


creased to the minimum opening pressure of the top 


pressure 


Va 


ve if this valve is to remain closed. 


Calculations for determining the reopening 


pressure 
ot the top valve are as follows: 


1 


|. Calculate minimum opening pressure at depth 
Min. O.P. @ L,) of top valve using combination 
of Equations 16 and 17: 


P.@ i 
Min. O.P. @ L 
l fh 
S Max. P, @ L, l.E.] 
1 a 5 
) }] 0.126 
621 75 is) 643 psig at 1,300 ft 
2. Determine minimum opening pressure at surface 


Min. O.P. @ Surf.) of 


sure at depth curves: 


from eas 


top valve pres- 


Min. O.P. @ Surf 


625 psig at surface 


If the casing the 


625 psig or more, the top valve will open 


pressure al increased to 


surface 1s 
The operaltol 
should keep the casing pressure at least 10 to 20 psi less 
than the minimum opening pressure of the upper valve 
or valves to assure that single point gas injection will 
continue from the operating valve 

For a producing rate of 1,000 bfpd through 22-inch 
tubing in Problem Example 5, the gas-liquid ratio while 
injecting gas through the top valve would be over 600 
cubic feet per barrel. ‘The ratio would be less than 100 
feet per barrel for the same producing rate with 
the point of gas injection at the depth of the second 
valve. Thus, the daily injection gas requirement 1s six 
lifting from the 
compared to lifting from the second valve 


cubi 


times greater while gas top valve as 


TO BE CONTINUED 
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Critical Wells in South Texas’ Deep Edwards, Wilcox, Frio Trends 


What's ahead for deep Edwards play? 


A WORLD OIL survey of major operators in the area reveals: 
® Deep Edwards wildcatting activity may hit new peak in 1960. 


® If several critical wells now in various stages of 
drilling become good producers, look for exploratory activity 
to increase along the deep Edwards, Wilcox and new Frio 
trends from the Mexico border to Lavaca County 
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\FIER SIX YEARS of sporadic exploratory drilling, ac- 


vity in South Texas’ deep Edwards trend is expected 


» hit a new peak in 1960. However, much will depend 
he following rank wildecats either planned or nearing 
ymnpletion below 10,000 feet in late December: 


e Moran and Mobil Oil’s Kahanek 1 in Lavaca 


Since 


County no previous deep test has reached 


except in McMullen 


this well should provide a new and more 


the Edwards so far down dip 
County 


omplete evaluation of the trend 


Although little information was available in late De- 


nber, reports were that 7-inch casing was being run 
pwards of 300 feet of Edwards had been penetrated, 
as sShows—heavy lease and royalty play is under- 


in the area 
¢ Shell Oil Company’s Wm. M. Carroll 1 in De Witt 


County. Also a 
20) OUO-foot test, projec ted to the Edwards. The well 


tight well it 1s reported to be a 


iS below 18.500 feet in late Decembet1 


¢ L.. A. Nordan’s Copano Rachal A-1 in Webb County 
13.500 11,000 feet in late 


Edwards at 8.750 feet. The 


I hus foot test was neal 


lecember. topping the 
i 


vell is expected to provide valuable information on 


nost of the lower Cretaceous section 


more than 110.000 acres under farmout 


Nordan has 


in the area, and is planning 10-15 deep 


rds tests in the next three vears 


¢ Ada Oil Company’s location in Karnes County along 


he Person field trend 


¢ Cecil Hagen’s Edwards test planned for Gonzales 


County 


Should these wells prove to Di ood producers from 
, 


they will touch off a deep drilling 
Mexico borde1 to 


more horizons. 


hat may well reach from the 


s northeast of Lavaca County. There also will be 
p drilling activity on the edges of known shallowe1 
ds, particularly where up-to-the-coast faults are 
vn in Lavaca, Favette. Gonzales. Karnes. and De Witt 


Tres 
yive an exampk Ol he increased deep Edwards 
n recent months, only three rank wildcats wert 
alone the trend during 1958. All were dry. Durin 
N99. | > ce { p Edwards wildeats wer drilled in ludine the 
son field discovery well. on non-producer, Mobil’s 
p nt Lavaca County discov: ry. and four Webb 

vild ito Ss I] drillin: n Alt December 

’redictions are that most | Ihe deep Edwards pros 
( \ th iT1\ Cl \ he ( Liic¢ Ih the near ftuture 
sing activity is heavy throughout the trend, Gon- 


and soutl 


northern McMullen. La Salle, Karnes 
Lavaca and Webb 


cent upsurge in deep 


Two fields spark activity. ||| 


rds wildcattine is a direct result of two major dis- 
S tiie Fash a “Condensate field It) Atascosa 
Karnes counties, discovered by Lone Star Producin: 


many in late 1956. and Karnes County’s Person oil 
Brazos Ql 


liscovered by ind Gas Company last 
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Urbanczyk 
NW A-| Well Well SE 
Lone Star | 
Prod. Co.) (1) (2) 
aan — — ae Se ea f -_ 
Sea Level 
Carrizo 
V/ Sand 
VY 
a 
ra 
Gas a 
Distillate  |~ Edwards 
Cross Section of Fashing Field 
Since the deep Fashing field was discovered, 33 pro- 


ducing wells and 3 dry holes have been drilled. Of the 
producing wells, 24 are dual and 9 are single comple- 
tions. In late December, five wells were drilling in the 
held. with no inactive locations. 
Reserves are estimated at 500-750 billion cubic feet 

Ihe Person field produced the first oil of any signifi- 
10,000 feet, and is 


cance found in the Edwards below 


considered to be the most important Edwards oil discov- 
erv in 30 vears 

In late December, three single producing wells had 
been completed, four wells were drilling and two were 
being completed. It is estimated that 25-30 wells will 
be completed in the field within the next 24 months 

An important factor in the future of the field may be a 
planned deep test to the Sligo (14.000-1 4.500 feet) by 
Brazos Oil and Gas early in 1960 

Following is a general description of the Fashing and 


Person fields: 


FASHING FIELD 


Geologic features. During their search for production 
in the Fashing area, Lone Star Producing Company 
ceologists found a closure on a known up-to-the-south- 


east fault with a throw of about 300 feet at the Carrizo- 
Wilcox level (3.700 feet 

Establishment of Carrizo oil production proved the 
Absence ol 


Edwards trace of the 


Edwards production against the 


CIOSLITE 


fault was inconsistent with othe 


similar situations in the area 


Atas¢ Osa 


In fact. conforming geological features in 
County’s Charlotte, Jourdanton, Imogene, Pleasanton, 
Muil. and Fashing fields led to the following general 


conclusion: If an accumulation of oil and/or gas is found 


in one bed on the upthrown side of an up-to-the-coast 


in the Fashing area. and if that fault is the domi- 


drilling 


fault 


nant sealing factor, usually reveals additional 


producing zones in the same fault block. 


Although it is not new, this concept was responsible 
field 


for the discovery of the Fashine Edwards and 
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Average Reservoir Data for Fashing (Edwards Lime) Field cent carbon dioxide and 2- percent 
sulfur. Wells vield an average of 16 


Seek | tee | Binds barrels of condensate and 34 ton of 
sulfur per MMct 
Edw AO = a The “A” on uppel porosity Zone 
5 oe occurs at 10.250-10461 feet: the “B” 
S.S or lower porosity zone at 10,31 1-163 


991 feet. Each zone varies from 50 t 
0 teet in thickness 


1 


Though in separate reservoirs, the 


probably will result in the discovery of many similat two zones have a common water level——minus_ 10.439 
ds in the future feet. Initial well pressures in both zones were approvi- 
With so few w s completed in such a large area mately 9,125 psi 
ich remains to be learned of deep Edwards geology Currently, the Fashing field is capable of producing 

Variablk porosity zones at the top of the Edwards rep- 250 MMct eas per day, or the capacity ol the three 

resent a crucial factor aflectin: production Whether an desulfurization plants in the area 

ncontormity and/or erosion surface exists at the top \llowables are 2.25 billion cubic leet pel month fron 

t the Edwards may be vital the “A” zone and 2.09 billion cubic feet from the “B” 
Reefing in the Edwards is suspected in McMullen and one. To date, 8.585 produc tive acres have been assigned 

lia Salle counties and possibly elsewhere. This is a sub- to the “A” zone and 4.850 acres to the “B” zone. Fou 


et er syd _— ‘ we 3 : 
ect of considerable controversy which = 1s probably not completed wells, had no vt been filed for in- lat 


December 


et resolved 
United Gas Pipe Line Company is purchasing all of 
an . ] as ll ‘ 1S 14 < ng all oO 
Salt domes near Tilden in McMullen and at Pescadito , \° , 15 
Lie held s production at an average rice of I, -1f 
Webb County plerc the entire Cretaceous section | - 


cents pet Met 


through to the Wilcox, and further complicate the pic- 


Operators in the held include Lone Star Producu 
ire. Widespread facies changes in the Cretaceous lime- ; eee 
Company, Gulf Oil Corporation, Carrl Oil Company 

StOneES, Edwards mciuaca ine Hound to occur over so 


Phillips Petroleum Company, Gillring Oil Company 
Renwar Oil Corporation, and Christi, Mitchell an 


Mitchell 
Well data. Open tlow gas potentials range trom a hie 


f 110 MMct per day to a low of 2.659 MMet per day Typical completion program. Sonic and induction log 


Fashing field Edwards eas is sour. containing 6! per- ire run to determine lithology and porosity prior 
= i 








History of Significant Deep Edwards Discoveries 


1953 Standard Oil of Texas’ J. B. Henry | | Henry tield) u 
McMullen County was completed at 10,549-11.060 teet 
tO MMef eas and lt 


Humble Oil & Refining Company completed an im- 


ortant deep Edwards gas well in McMullen County's iene an open flow epee of 4 

shallow San Miguel field. The well had an open flow barrels condensate per day 
A ] ’ ] | 1 } 

potential of 70 MMct per day from Edwards porosity at 5 anolind s La — ; 4 ounty ‘ o0ke 1 | Cooke field 

0,149-10,182 feet. Only two deep Cretaceous tests wer was completed at 10.815 feet, flowing 4.6 Met per day 


drilling at the end of the vear. one in La Salle County 


one in Dimmitt County 1957 
Lone Star Producine Company's UL rbanezyk IA 
1954 


southeastern Atascosa County spurred additional least 


plays on the downdip Edwards trend. ‘The well reached 


| 
7 
rd 


Lhe deep Cretaceous trend was extended southwest 
1 1954 with tl ympletion the Sti Martin | - . . 
I } l h 1@ COl 1p ion ol rie inolind Mat Il) ; iD of 10.92] feet in 1956. but was officially complete 


for initial potential ol 16 MMe! gas and 855 barrels 


condensate per day in January 1957. This was the deep- 


; ] ] tal feaylt 
est downdip Edwards production on an up-the-coast tau 


1955 trap. 


tL gas discovery south of Artesia in La Salle County. Ini- 
7 MMcf gas per day. open flow, from 


he deep Edwards, 10,092-10,120 feet 


ial pote ntial was 4 


Vhree McMullen County deep Edwards egas-conden- Humble Oil & Refining Company's J C. Dilworth, j: 
te discoveries were completed, ranging from 10.661 to 2 (Dilworth field) in McMullen County was complete¢ 
170 feet in depth with a potential open flow of 56.5 MMct eas per da 


from 10.670-10.765 feet. 


1956 Jupiter Oil’s South ‘Texas Syndicate 2 | Mula field 


Ame rada’s Ethel Lowe ( ralg Lowe Ranch ret ld Was completed In M« Mullen County with open How 
McMullen County, became the deepest Edwards produc- potential of 12.8 MMcef gas per day from 10,531-10 97) 
tion in the district, producing from open hole at 13,950- leet 
14.479 teet. Open flow potential was 97.5 MMct eas per For 1958-1959 information and expected ac tivity In 
day 1960, see story. 
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Out of this complete line of new and modern 
packers you can fulfill any production need from 
simple single-zone installations through the increas- 
ingly popular and profitable multiple-completions 
to efficient water-flood applications. 

Regardless of depth, pressure differentials, tem- 
peratures or other well conditions, one (or a combi- 
nation) of these Baker Packers is exactly “tailored” 








to your well requirements. Baker offers the com- 
plete line, both retrievable and drillable types — with 
a choice of setting methods—to satisfy any surface 
or sub-surface condition. 

Turn to Page 492 of your new BAKER (or Com- 
posite) Catalog for the 46-page section containing 
complete descriptions, applications and specifica- 
tions on all Baker Packers. 


BAKER RETRIEVABLE PRODUCTION PACKERS 


MULTIPLE-ZONE 


BAKER MODEL ‘‘J”’ 
SNAP-SET DUAL PACKER 
Single-Grip PRODUCT NO. 756-J 
Double-Grip PRODUCT NO. 757-J 
Used as the upper retrievable 
packer in two-packer, parallel-string 
installations. Actuated by set-down 
weight only, and can be set and re 
leased as many times as required 
Short string can be run and re- 
trieved separately. Model “J” is 
“long-string’’ set. Double-Grip ver- 
sion contains a built-in, button-type, 
hydraulic hold-down 


BAKER MODELS *“MOA” 
AND “MOB” 
CROSS-OVER 

SNAP-SET PACKERS 
PRODUCT NOS. 636-MOA 

AND 636-MOB 

Used as the upper retrievable 
packer in single-string two-packer 
selective cross-over tubing and an- 
nulus dual-zone production hook 
ups. Set with set-down weight 
Released and recocked for repeat 
setting by picking up on tubing 
Also available with hydraulically 
actuated button-type hold-down 


BAKER DUAL 

PUMPING PACKER 

PRODUCT NO. 694 

Used as the upper retrievable 

packer in two-packer pumping 

hook-ups involving dual-zone pump 

Set and released in same manner 

as Cross-over Snap Set packers 
above. 
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BAKER 


OIL TOOLS, INC. 
HOUSTON 

LOS ANGELES 

NEW YORK 


SINGLE ZONE AND 
WATER FLOODING 





BAKER MODEL ‘“‘E” 
RETRIEVABLE 
CASING PACKER 
PRODUCT NO. 420-E 

One of the shortest, most 
compact, set down retrievable 
packers available. Ideal for 
light or medium duty 
production requirements, or 
for all-around water flooding 
use. Simple J-Slot setting 
mechanism. Also available 
with hydraulically actuated 
button-type hold-down. 
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BAKER MODEL ‘‘A” 
RETRIEVABLE 
TENSION PACKER 
PRODUCT NO. 739-A 

One of the shortest, most 
modern high-performance 
tension packers. Ideal for 
economical low- or high- 
pressure water flooding. 
Rugged enough for many 
high-pressure fracturing and 
acidizing operations. Simple 
J-Slot setting mechanism. 
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»-Inch casing 


ised, depending on whether the wells are to be dually 
ompleted 


About 179 sacks of cement are used to cement. the 


ottom of the casing. and 500 sacks are run through the 
IV tool located at 4.700 feet and circulated to the 
lace Fresh Wate! Hust he protected down ice) this 
epth 
Phe wells usually are perforated at JU-foot intervals 
Iwo strings of tubing are used —a 23¢-inch string with 
} | 
collars and a 2 nch EUE strin wo packers sep- 
( he produ ZONES 
: 1 
Phere has been some acidizing: however, the general 
ctice is to spot 900 gallons of mud acid to clean up 


Average cost of a producing well: $175,000 


Drilling program. |)rill 15-inch hole to 1.700 feet, set 


34-inch casing. Drill 97-inch hole to ‘TD, set 7-incl 


} 


sing for dui wells and 5'/-1nch tor single we Ils 
From 10 to 15 drill collars are used, dependin: on the 
ilhin CONLIACLO!I 


lhere is little blowo danger, and m id control is not 


ritical. There is a change over from phosphate mud to 
nw linne 10 percent oil emulsion) at 6.500 feet 
Phere is some lost circulation. Deviations have bee 


xperienced up to 5 degrees: however, normally straight 


ole COnNaItIONS prevall 
[ypical rotary speed is 50-125 rpm. Usual weight on 
2£0,000-60,000 pounds. Average completion time from 
pud nto tanks dD d iVs 
Equipment and conditions. Standard and jackknile 


90 hp rigs are used. One mud pump and one standby, 


with pressure capacities of 1,100-2,500 are standard or 
most wells. The standby is used for mud mixing. 

Three blowout preventers are used, and one vibrating 
screen shale shaker. Above ground pits are used, usualh 
made ot steel 

Lhe prevailing footage rates are $3-$5: hourly rates 
$29-$30. 

Water supply is poor in the Fashing area, with surface 
and underground wells the primary source. Diesel an 
gas-propane fuels are available 
There is 


Living conditions fo 


housing shortage In Kenedy. about 20 miles south ol the 


Crews are pool 


field and the next nearest housing is 50-60 miles away 
Kenedy is the nearest supply center. Machine shop anc 
service facilities are at Alice, Corpus Christi and Victoria 


PERSON FIELD 
The field is an upside fault closure, believed to bi 
typical of those which have produced other fields in the 
deep Edwards 
Each of the three wells in the 
] 


25, barrels pel day discovery allowable 


field are producing the 
Maximum a 


] , , ‘ 
owable per we ll has not vet been determined 


Phe discovery well, Brazos Oil and Gas Company’s 
Otha Person 1, 
flow potential of 650 barrels of 38.9 
through a 17 64-inch choke Lhe well had 


flowing tubing pressure of 1,550 psi from deep Edwards 


was completed August 30, with an oper 
eravity crude oi 
pel day 
perforations at 10.886-10.900 teet 

The three Operators, Brazos Oil and Gas Company 
Shell Oil Company and Argo Oil Corporation, have not 
vet had enough experience in Person to determine th 
limits, reserves, or typical drilling and completion § pro- 
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Deep Drilling in Wilcox and Frio May Outpace the Lower Edwards Play 


1 


DEEP DRILLING In south Texas will by no means be 


estricted to the Edwards trend during 1960 In fact 


sOrne operators bel Ve there will he even grealel wild- 

iting activity in search of deep Wilcox and Frio pays 

Several critical wells were recently completed, SOTIt 

ire now drilling and others are in the planning stage that 
shed considerable lis ht on the two trends 


Argo Oil’s Thomas Cook 1 in southern De Witt 


(county, Lone Star Producine’s Koenig 1 six miles north- 
ist of the Argo well and Shell Oil’s apparent discovery. 
Wim. M. Carroll 1, lecated 15-20 miles southeast of the 


Lone Stat Well art 


lling in southern Lavaca. 


expected to increase lower Wilcox 
De Witt. Karnes. and Live 
(Jak Counties 

the Argo discovery was a gas-condensate well with a 
wotential of 6 MMct eas and 50 barrels condensat pel 
Star’s Koenig | potentialed 5.5 MMe eas 


ind 60 barrels condensate per day from the lower Wilcox 


t 
Lii\ Lon 


10.700-10.800 feet 

Other significant deep Wilcox tests are the Shell-Tide- 
vater Holman 1 drilling below 13.000 feet in southeast 
Live Oak County in late December, and the Cecil Hagen 
est planned to penetrate the entire Wilcox section in 
vestern Lavaca County. Upper and lower Wilcox tests 
re being watche d ( losely in Zapata and Jim Hove 


counties 
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Should the above wildcatting activity produce good 
CISCOVE ries, deep Wilcox activity 1s expected to increas 
from the Mexico border to Lavaca County 

Significance of the new deep Frio trend was established 
last vear with the Tidewater Richardson 1 discovery in 
San Patricio County, which flowed 600 MMcf eas and 
4.000 barrels of condensate in 12 months. Four similai 
producers have since been completed in the field. Initial 
pressures have held up well 

Experience to date indicates that south lexas’ new 
deep Frio trend is one ol the InOSt promising deep areas 
in the U.S. 

Iwo significant rank wildcats now are drilling in the 
Rio Grande Valley deep Frio area. They are: 

Gulf Oil’s Stone 1 drilling below 9.500 feet on a 12.500- 
foot permit in Willacy County just west of the Willamat 
oil field which has produced 15 million barrels of oil from 
the Marge. Frio 

Texaco’s State Tract 1 drilling below 
Cameron County on a 15,400-foot permit a few miles 


7.200 feet in 


north of Port Isabel, Texas. 


The two counties in which these wells are being drilled 


have had poor to spotty production (mostly oil) to date 


and represent one of the few remaining areas in Texas 10 
which appreciable quantities of acreage can be obtained 
1960 
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Larkin Double-Bow Centralizers, in both 
Slip-On and Lok-On Types, are furnished in five 
different ranges to suit any casing/hole size condition. 
Larkin Double-Bow Centralizers in the properly selected range 
will provide the absolute optimum in “engineered”’ 
centralizer performance. Available through 
e your supply store. 
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LARKIN PACKER COMPANY 


DIVISION KOEHRING COMPANY 


in WAXAHACHIE, TEXAS 
LARKIN LEADERSHIP HAS BEEN EARNED BY YEARS OF DEPENDABLE PERFORMANCE 


0 JANUARY 1960 WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page 143 
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How through-tubing bridge 


Loe 


plugs work, R. W. Scott. 50¢ 


Why not store offshore oil 
in salt domes? 

G. H. W. Schuster 

How to drill and complete 
wells on ocean floor, 


D. Guinn 


Velocity surveys aid in 
seismic interpretation, 
C. H. Thurber 
Engineered completions 
increase oil recovery, 
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Offshore tanker island towed to Iraq 







Looking like a Mississippi River steamer, this is part of a deep-water tanker terminal 
starting a 7,000-mile tow from England, where it was built, to the Persian Gulf, where 
it was scheduled to be erected 24 miles offshore from Iraq. When it arrived late in 
September, the rig was separated into two sections, each of which put down hydrau- 
lically operated legs for “walking” on the floor of the 80-foot deep Gulf. 

The two mobile units were due to serve as working platforms to build the 1,200 
foot long terminal for Basrah Petroleum Company of Iraq. When work is com- 
pleted, both platforms will be incorporated into the terminal as permanent structures. 
One will become a heliport, and the other will support permanent living quarters. 
[wo 32-inch submarine pipe lines will be built to link the terminal with Fao, the 
present oil port. The terminal will accommodate two 65,000-ton tankers simultane- 
ously. In the photo, the forward section mounts a large crane for pile driving, and 
the stern section carries the 3-story air-conditioned permanent quarters. The rig is 
operated by a joint venture sponsored by Raymond International (U.K.), Ltd., a 
London-based subsidiary of Raymond International Inc., New York. The other two 
partners are Richard Costain Middle East, Ltd. and DeLong Overseas, Ltd. 


Oil discovered in Gabon 
by Mobil and French firm 


Iwo affiliates of Mobil Interna- 
tional Oil Company jointly with So- 
ciete des Petroles de P Afrique Equa- 
SPAEF) have 
made an oil discov ry in the Repub- 
lic of Gabon, Africa 

The well. Rembo Kotto 1. pro- 


¥ 


toriale Francaise 


0 
© 


duced barrels of heht gravity oil 
from a depth of about 2.000 feet dur- 
ing a two-hour drill-stem test. The 
indicated daily rate was 340 barrels 


Lhe Republic otf Gabon 1s located 


north of the Congo and south of th 
Cameroons on the west coast ol 
Africa. The Mobil International affil- 
lates participating in the well are 
Mobilrex and Mobil Exploration 
Equatorial Africa, In 

Under the terms of the agreement 
with SPAEF. the Mobil affiliates 
have a 90 percent interest in the well. 
\ drilling program to evaluate the 
new field is planned. Rembo Kotto 1 
was scheduled to be continued to test 
deeper formations 

Phe Mobil affiliates have pro- 


rammed tor expenditures of $45,- 


Q00.000 (with a minimum of $22.- 


900,000) durine the six-vear period 
under their agreement with SPAEF 





ws 


L\FRICA 





a. Ye 


Mobil International Oil Company and 
Societe des Petroles de l Afrique Equa- 
toriale Francaise have made a_ new oil 
discovery in the Republic of Gabon, 
\frica. The discovery well, Rembo Kotto 
1, was located at point indicated on map. 
Phe agreement covers 6.175.000 acres 
in the Gabon and Congo republics 

lerms of the agreement hetweel 
the companies have been approved I 
general by the Gabon government 
Final approval will be soucht al the 
next meeting of the legislative assem- 
bly. SPAEF is operator of the dis- 
covery well 
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FIGURE 1—Equipment being loaded aboard a_ helicopter 
which will deliver units to offshore rig. Use is being made of 


baggage and passenger compartments. 


FIGLRE 2—Compactness of the extraction equipment is 
shown in this photograph (right) of one of the 10-unit ASTM 
type extractors. Front and top of case have been removed. 


Portable core 
analysis lab saves 
offshore rig time 


Complete core analysis laboratory 
equipment, reduced to suitcase-size 
packages for easy transporting to off- 
shore locations saves helicopter and 


additional personnel services 


By Robert E. Lampkin 


(se 


Pe 


neral Manager 


roleum Lec hnologists. Dallas 




















FIGURE 3—Portability of mobile laboratory is demonstrated 
as engineer passes one of the suitcase size units to author 
aboard a barge at Santa Barbara preparatory to going to off- 
shore platform. 


\NALYZING CoRES on offshore well- instances the operators were able to able laboratory, equipped for complete 
sites is creating an increased amount reduce costs by having a service com- core analysis tests, was constructed 
of interest among the oil operators pany laboratory perform the core and used initially on a Standard 
\fter careful study of the problems analysis at the well location. Oil Company of California-Humble 
ind personnel requirements, in many Recently, a specially designed, port- Oil & Refining Co. well, on the 
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Standard-Humble Summerland State 
lease being drilled from a_plattorm 
about 2 mules offshore near Santa 
Barbara, Calif. From this and subse- 
quent tests using the portable equip- 
ment, substantial savings in coring 
costs could be made Im cases where 
1) it is desirable to have permeabil- 
ity and saturation data to prevent 


excessive penetration into a wet or1 


transitional zone; (2) the company 


relieved 


ineet can he 


, ‘ 
veoliogi1st or eng 


of the burdensom« 


and time-consum- 
ing job of meeting each core: and ) 
rig time can be reduced when imme- 


diately-available core analvsis results 


will help in deciding whether or not 


electrical logging, fracing. formation 
testing ol other services should he 
ordered out to the well 


Fast decisions save rig time. In 
exploratory wells and, frequently, in 


development wells, the operator Is 
faced with the problem of determin- 
ing what portion, if any, of the for- 


a ; 
mation should be left open 


I 
question 


to produc - 


tion. ‘This is a which must 
be answered qui kly, since any delay 
or misjudgement in this decision can 
One of the 


means of answering this question is in 


be costly. most effective 


having an analysis made of the core 
samples. Under normal circumstances 
on shore locations it usually is a sim- 
ple matter to call out a mobile labora- 
tory or to transport the cores to a 
nearby laboratory. 

When drilling from an isolated land 
location, or from an offshore barge, 
island or platform; however, the situa- 
tion often is altered, due, primarily, to 
the lack of convenient and inexpen- 
sive transportation facilities and the 
involved in 


vetting samples to the laboratory. If 


greater amount of time 


there is no laboratory at the well site. 
and after the core is cut and brought 
to the surface, the cores must be de- 
scribed, sampled, then carefully pack- 
aged and preserved for transportation 
to the distant laboratory 

An important factor that must also 

the fact that 
have been analyzed 


be considered, 1S 
the 
and the data interpreted and reported, 
the the 


usually necessitates personal delivery, 


even 


afte) cores 


confidential nature of data 


unless private telephone or radio com- 
munication is available 


Quite often, on offshore locations. 


heavy seas or fog may ground boat 


and helicopter service, to cause delays 
which would add considerably to the 
the analysis at 


cost of performing 
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Robert E. Lampkin received a 


B.S. degree in chemistry from the 
University of Oklahoma in 1954 
Since entering the oil business in 
1943. he has done core analysis 
work throughout the Illinois Basin, 
Gulf Coast, Mid-Continent area, 
Rocky Mountains and the Pacifi 
Coast He served with the U.S 
Army during World War II and 
was with the Marine Corps durin 
the Korean conflict. Since 1952, he 
has been with Petroleum Technol 


Montebello, Calif., 
transferred to the 


home office I Dallas 


rists, Inc , _ 


and recently was 
company’s 
where he assumed the job as general 
manager for the company’s domesti 
and foreign operations. He is a men 


AIME, API and ACS 


ber of 











shore-based laboratories. In in- 
the 


laboratory may be hundreds of miles 


some 


stances, nearest service company 
away. This. too, would add materially 


to the cost or may even result in an 


operator taking a chance on running 
pipe on a questionable sand and pos- 
sibly obtaining an inefficient comple- 
tion. 

With these problems in mind, lab- 
oratory equipment recently was devel- 
oped which was designed expressly fon 
maximum portability and ease of set- 
ting up under a variety of conditions 
The unique feature of this equipment, 
besides its portability (Figure 1), is 
that it 
sign as equipment used in larger, more 


is essentially of the same de- 
permanent laboratories. This means 
that laboratory data meeting the rig- 
orous requirements for reservoir engi- 
neering is now available at remote 
for guidance in well 


locations com- 


pletions. 


Equipment size reduced. When 
transporting laboratory equipment to 
offshore locations, modifications of cer- 
tain pieces were necessary to reduce the 
size of some of them and to eliminate 
any possibility of fire hazards. The 


ASTM (Dean Stark 


extraction flasks 





were reduced from the normal 500 mig 
size to the type shown in Figure 2 
which requires only a few ml of ex 
tracting solvent. Another modificatiog 
concerned the mounting of samples ig 
pitch in metal cylinders for measures 
ment of permeability. Normally, the 
around 
the junctions between the pitch and 


flame of a torch is directed 
the sample and at the metal in orde 
For off- 


to eliminate 


o obtain an air tight seal. 


shore usc. and in orde1 


all open flames, a substitute method 
was devised using an electric heater 

Five suitcase-size boxes are used to 
transport the equipment to the loca- 
tion. Each box is light enough that it 
handled man 

Usually, however, a crane 
loading the 


equipment into and out of the boat. 


may be easily by one 
Figure 3 
or hoist is available for 
Due to the compactness and method 
of packing, only reasonable care is 
necessary in handling and_transport- 
ing the laboratory 

At the well site, the apparatus can 
be set up in about an hour if facilities 


Che 


sheltered 


are conveniently located. only 


requirements are suitable 
space, elec tric powet! and walter. Com- 
pressed air is desirable but not essen- 


tial since bottled air can be used. 


Ideal space requirements would be a 
desk o1 feet in a 
room free from drafts. A small dog- 


table about 3 x 4 


house or house trailer is adequate for 
land locations. The portable labora- 
torv has been operated satisfactorily 
in mud logging trailers. 

bulk 


a minimum, this equip- 


Since weight and have been 
reduced to 
can be 


ment transported by air 0! 


other means to relatively inaccessible 
locations such as those often encoun- 
tered in foreign drilling. 

Personnel requirements vary accord- 
ing to the coring rate but, usually two 
routine core 
|] 2-hour 


the 


men readily handle a 
analysis job by working 8 or 
tours arranged to coincide with 
crew tour changes so that a special 
trip for boat or helicopter service 1s 
not necessary. The laboratory man 
oyersees the removal of the core from 
the barrel, samples and describes the 
core, then performs the analysis. Since 
he is well qualified to handle these 
jobs, it usually is not essential for the 
oil company geologist or engineer to 
be on the job to meet each core, thus 
releasing him to perform other duties. 
Che laboratory man is familiar with 
other tests in which the oil company 
might be interested, such as relative 
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permeabilities, capillary pressure 


curves, etc., thus he can collect sam- 
later 


sample size re- 


ples for these tests to be done 


since he knows the 


quirements for his laboratory. 


How are savings realized? Since 
each well presents its own character- 
istics and problems, it is difficult to 
say exactly what typical savings might 
be realized by the use of the well site 


portable laboratory. The following 


examples, however, are representative 
of typical experiences based on recent 
analysis jobs: 


offshore location core 


Re ( overed 


Case 1: Core out at 2 a.m 


28 feet of sand 


Using portable laboratory al 
Core 


job samples the 


well site analysis enginee 


on the core in 
and has the oil-wate 


hours, All 


reason to disturb 


1) minutes 
ratios reported in 
oil sand, so no 


Operator! 


Com- 


pany geologist or engineer alert- 


Using shore laboratory 
barrel is started 
Drives 20 


and _ helicopter 


ed when core 


out at 10:30 p.m. 


miles to 


heliport 














the features of a 
Wilson Winchmobile 


with any well servicing unit 


makes special trip to well. One 


hour is required to sample core, 


with proper preservation, fo1 
transportation to the laboratory. 
Helicopter, has 
standing by at rig, carries geolo- 
and samples back to land 


and geologist then drives to lab- 


which been 


ost 


oratory. 
Cost: 5 hours plus mileage for 
ceologist 


2 hours helicopter time 


Case 2: Core out at 10 a.m. Recovered 
20 feet of sand grading to a mottled 


Rie to 


be shut down pending results of 


saturation near the bottom. 


core analy sis. 


laboratory at 


A. | Using 


wellsite 


portable 
Lab man samples core 
and reports oil-water ratios in 
hours. 


Cost: 2'% hours rig time 


Company representative samples 


as above. Delay due to sampling 
and 
two hours, before samples reach 


method transportation — is 


the lab, plus 24 hours for pre- 


liminary lab results 


Cost: 5 hours plus mileage for 
geologist 

2 hours helicopter time 
14, hours rig time 


lhe greatest saving to the oil com. 
pany when using the portable equip- 
ment, is made when the coring is fast 
or when short cores are taken. es. 
pecially if there is a thick section to 
be cored. 


Having a service company 
| 


laboratory sample and analyze the 
cores amounts to having a consulting 
engineer or geologist on the job since 


it relieves the operating company’s 


personnel from the sometimes mo- 
notonous task of core sampling and 
allows him to perform other normal 
duties. 

Che cost of having the core analysis 


laboratory at the wellsite compares 
quite closely with normal stationary 
laboratory prices on wells where ex- 


When 
man and 


tensive coring is to be done. 


consideration is made for 
the well site labora- 


results in a 


rig hours saved, 


tory generally consider- 
able dollar saving for the oil company 


matter of con- 


—The End 


as well as being a 


venience. 
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How major geologic features developed in Kansas 


there, the country has been elevated 
some 3.000 feet or more. Part of the 
elevation took place near the close 
of Cretaceous time. 

It was only in the late part of 
lertiary time that enduring sediments 
accumulated in western Kansas. The 
Ogallala Formation, as western 
Kansas Pliocene beds are called, is 
omposed of material eroded from a 
former generation of the Rocky 
Mountains. Although now the top of 
the Ovgallala is the High Plains sur- 
face, the country was not very high 
at the time of accumulation. Near 
the close of Tertiary time all of 
Kansas, it is believed, was being tilted 
eastward. The High Plains became 
high. Previously existing structures 


have been tilted, and hence compara- 


Coming in April . 


Continued from Page 124 


tively recent movements, as well as 
ancient ones, have played a part in 


forming present day oil traps. 
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Dr. J. M. Jewett is senior geol- 
ogist, State Geological Survey of 
Kansas. A graduate of the Univer- 
sity of Kansas, he has taught geol- 
ogy at this university and at the 
University of Wichita, and was for 
one year curator of invertebrate col- 
lections at the University of Cincin- 
nati. A native Kansan, he has spent 
much of the last 30 years investigat- 
ing the geology of Kansas, especially 
stratigraphy of the Pennsylvanian 
and Permian. He is author of nearly 
100 articles and books, including 
“Oil and Gas in Eastern Kansas’ 
(three editions) and “Geologic 
Structures in Kansas.” 
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Chinsuit Well 38 (left 


at 11,726-12,103 feet. Water and mud were ejected from Well 38 


in northwestern Taiwan. It discovered a new deeper oil pay 


38 during testing 


right). Gas and oil are produced from Miocene sandstone formation at 12,000 feet 


on the Chinsui anticline structure. 


Taiwan's Chinsui field yields 
oil and gas from deep zone 


Chinsul Well 


leum Corporation has discovered a 


8 of Chinese Petro- 


new, deeper oil and gas pay on the 
Anticline 


laiwan 


Chinsut structure in north- 


western Formosa Produc- 
tion tests of the deeper sands were in 
middle of November. 

».500.000 cubic feet 


API 44 


eravity oil a day, on average, for the 


progress al the 
The well flowed 
and 6) barrels of 


ol gas 


three days 


first 
Well 38 


test 


was selected as a deep 


zone well after 12 years of pro- 


duction from shallow zones. The hole 
from 11.753 feet to 


1959. This is the 


Was deepened 
13,527 feet in July 
deepest well in ‘Taiwan. 

The well drilled through five sand- 
stone formations within the men- 
1.47 
12.3 pounds per gallon) mud was 
12.100 


tioned depths. Specific oravity 


used during drilling below 


feet in order to keep the well quiet. 


A 44-inch liner was run and ce- 


150 


mented in this deepened section of 
the hole. 

The well was gun pertorated with 
74 shots between 11,726 feet and 12,- 
103 Testing of the formation 
hole 
be about 7,250 pounds pet 
inch. A 5 
13/64-inch surface choke were 


Wellhead 


flowing pressure was indicated to be 


feet. 


showed the bottom pressure to 
square 
32-inch bottom-hole choke 
and a 
used during the testing. 
1,500 pounds per square inch. 

This is the first major discovery 


on this island since World War II 


Active drilling proceeds 
in Iran and Persian Gulf 


National Iranian Oil Company’s 
Binak 1, in 
was completed late in 1959 as a dis- 
$000 to 


6.000 barrels of oil daily from a Cre- 


wildcat, southern Iran. 


covery well, flowing from 


formation. ‘Total depth was 
feet 
the Kuh-i-Bang structure, northwest 
of Ganaveh, and 20 miles inland from 
Persian Gulf. (Wortp Or, Aw. 


1959, Page 181 and map on 


taceous 


10.822 The well is located og 


the 
eust 15, 
Page 19] 

The Seacat Co. ofl Tran, 
S. A.. affiliate of Southeastern Drill. 
ing Corp., Dallas, 
a two-year contract with the Iranian 


Drilling 
Texas, has signed 


Consortium to conduct exploratory 
drilling operations in southern Iran, 4 
of a_ hoist, 
three diesel engines, and two 700 hp 


rig to be used 


pumps, togethe: with all other neces- 


sarv balanced equipment It is Capa- 
leet. 
located 12 
miles east of the Bandar 
\bbas. It is projected to 15,000 feet, 
The rig was assembled and fully 
tested in A ship carrying 
Houston on 
Nov. 11, was scheduled to 
arrive at Abbas around Dee, 
10, 1959. All of the equipment, the 
drilling rig, camp houses, oil field 
trucks and road building equipment 
unloaded by ship’s 
moved di- 


ble of drilling to 18,000 


The 


first well will be 


town ol 


Houston. 


the rie departed from 
1959. It 


Bandar 


were due to be 
tac kle 
rectly to the beach. 

In addition to the drilling contract, 
Marine Civil works 


contract is also to be handled by the 


Onto lighters and 


the entire and 


drilling company. This includes cons 
struction of roads and the location 
tank 


laving ot 


warehouse cone 
water lines from 

off-loading the 
entire rig and delivery to the shore, 
construction of a 900-foot long Quay 
as a permanent facility, and provid. 
ing the Marine transport for the ship- 


air strip, and 
struc tion, 


the beach to the rig. 


ment of all subsequent materials from 
Bandar Mashur to Bandar Abbas by 
barges or self-propelled vessels. 
The first well was scheduled to be 
spudded approximately Jan. 10, 1960. 
The Seacat Drilling Co. 


and has had under contract for the 


also owns 


past two years, two rigs in Iran for 
the Iran Oil Company. It also opet- 
ates a mobile barge for Pan Amer 
can International Oil Co. in the Per- 
sian Gulf, which in November 1959 
was drilling below 2,000 feet in water 
depth of 127 feet. Projected total 
depth for this well will be approxi- 


mately 14,000 feet. 
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CONTINUOUS 
RESEARCH 


is the most important phase of our 
production program —an _ integral 
working part of our complete 
facilities, which start with molten 
steel and end with the world’s 
finest pressure controls for drilling 
and producing. 


IRON WORKS, INC. 
P. O. Box 1212 — Houston, Texas 


re State Bidg., New York England 
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Active field development now 
under way in South Argentina 


after drilline 
Pan American 
International Oil Co. had drilled 


than 60 wells on its contract 


months 


' , . 
began In e@arly 1959, 


more 


area in southern Argentina, and had 


produced more than 180,000 barrels 


ot oO1 
[he company, 


di velopment 


which was the first 


to sign an oll contract 
with Yacimientos Petroliferos Fiscales, 
the Argentine state oil 


had 


agency, re- 


14 Oo pe tine ic] B 
it rigs operating, inciuad 


cently 
ing 10 drilling and four on comple- 


WOTRK. 


tion 

The ngs had drilled or were in 
process of drilling, 46 wells in Cerro 
Dragon, six in Canadon Grande and 


11 in Anticlinal Grande—for a total 
1] 


of 63 wells since drilline commenced 
January 6, 1959. Pan Am Interna- 
tional was also the first company to 
ret operations under way in Argen- 
tina 

Pan Am International’s contract 


with YPF, whi h 


4 


was signed on July 
minimum 


of 150 wells are to be drilled by the 


1958. stipulates that a 
from 
Of these. 
Cerro 


] 
anda 


firm within the first two years 


the date of contract signing 
120 are to be drilled in the 
Dragon-Canadon Grande area, 
10 in the Anticlinal 
Cerro Dragon-Canadon G1 
approximately tO m 
Rivadavia.,. 


Grande is 


Grande area 
ande 1S 
iles west ol ( omo- 


while Anticlinal 


miles 


doro 
some fhe west ol 
Comodoro. 


The 


pated substantially exceeding the min- 


company said that it antici- 


imum drilling program called for in 


the contract within the allotted two- 
year period. 
In addition to the development 


Am 


Ww tld al 


International 
at Anticlinal 


program, Pan 


drilling a deep 


Was 


Grande, which was projec ted to base- 
ment. Basement was expected around 
feet 


S< hed ile d to be 


8.500 Deep wildcats also were 


drilled to basement 
rocks in Cerro Dragon and Canadon 
1959 


Cerro 


between 4,250 


Grande in 
Wells In 
depth ol 


reached a 
6.660 


leet and took from nine to 15 days to 


Dragon 


and 


drill. At Anticlinal Grande, wells 
were drilled to about 3.300 feet and 
required about 12 days. The com- 


pany expected drilling times to be 
reduced when the crews became more 


experienced in handling the portable 


152 





A drilling well in the Cerro Dragon area 
of southern Argentina, where Pan Ameri- 
can International Oil Co. is carrying out 
development operations under contract 


with YPF. Terrain and vegetation are 
similar to many areas of West Texas. 
rigs sent to Argentina for the devel- 
opment 
Actua 
International was about 
in Octobe a. 


the volume 


program 
| oil production by Pan Am 
».100 barrels 
That 


handled 


per day 1959 was 


which could be 
by an existing 
Cerro to Caleta Cordova, a 


YPF pipeline terminal on the Atlan- 


YPF pipeline from 
Dragon 
Rivadavia. 


tic coast near Comodoro 


YPF has installed an additional pump 


at the Cerro Dragon station. It will 
increase the capacity available to Pan 
Am production to about 6,300 bar. 
rels daily 

Pan Am International’s producing 
capacity from wells completed up to 
October 1. 1959. 10.000 


barrels per day. 


was about 

The company was building a new 
pipe line from Anticlinal Grande 
through Cerro Dragon to Caleta Cor. 
dova, with completion scheduled for 


about February, 1960 


The line will be 12% inches in 
diameter from Anticlinal Grande to 
Cerro Dragon and 14 inches from 
Cerro Dragon to the coast. Total 


length of the line is approximately 


85 miles. It will have an initial capae- 
itv of about 50,000 barrels daily, with 
provision for increasing capacity by 
the addition of pumping stations. 

By the 


completed, Pan Am International ex- 


time the new pipe line is 
pects to have a producing capacity of 
over 12,500 barrels daily, which will 
be transported through the line. Pro- 
ducing capacity is expected to in- 
crease to about 35,000 barrels daily 
by the end of 1960. 

All oil produced by Pan Am Inter- 
national is delivered to YPF for use 
within Argentina. 

Pan Am International’s operations 
in Argentina are headed up by I. H 
Hughes, Tulsa. Okla- 
homa, who is general manager of Pan 
American Argentina Oil Co., Pan Am 


International’s operating subsidiary in 


formerly of 


Argentina. 
Pan Am 


seas subsidiary of 


International is the over- 
Pan American Pe- 
troleum Corporation, an affiliate of 


Standard Oil Company (Indiana 


Conoco -Cities Service to explore vast 
Senegal and Mauritania acreage for oil 


Continental Oil Company and 
Cities Service Company jointly have 
concluded contracts for oil explora- 
than 10.000.000 
Mauritania, West 


tion on more acres 


in Senegal and 
Africa. 
In Senegal. 


Service will join two French compa- 


Conoco and Cities 


nies, Societe Africaine des Petroles 
SAP) and Compagnie de Participa- 
tions, de Recherches et d’Exploita- 
tions Petrolieres (Coparex), in ex- 


ploring for oil in the St. Louis and 
Richard Toll areas on concessions 
totaling more than 3,400,000 acres. 


In Mauritania, Conoco and Cities 
Service will be associated with SAP 
the Recherches et 
(Exploitation de Petrole (Eurafrep 


and Societe de 
on a concession covering approxi- 
mately 7,300,000 acres. 

In Senegal, Conoco will own a 29 
concessions, 
and _ the 


5] percent. In 


interest in the 
Service, 24 
French companies, 


Mauritania. Cities Service will own 


percent 


Cities percent, 


a 25 percent interest, Conoco, 24 per- 
cent, and the French companies, 51 
percent. 

1960 
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Your industry at work 





A monthly roundup of items of interest 
about people, companies and associations 





Schoolroom in the Sand 


Shell geologists from many parts of the world are making the Gulf Coast their 
classroom during a seminar conducted by scientists of Shell Development Company’s 
Exploration and Production Research Division in Houston. Above, the group assem- 
bles on the Galveston Island beach to hear Dr. H. A. Bernard, with microphone, 
describe various features of the island’s geologic structure. The seminar is designed to 


keep Shell’s operating 


geologists up-to-date on late research findings, and to permit 


exchange of ideas and knowledge between geologists from different parts of the 
country. The Gulf Coast was chosen for the seminars because it provides an excellent 
sample of sedimentation processes which are responsible for formation of much of 


the world’s underground oil reservoirs. 


§.R. Casey Forms New Oil 
Property Management Corp. 
S. Russell (Pat 


Casey, Jr., has formed 


a new corporation, Pat Casey & Asso- 
ciates, in Houston 
The purpose of the 
company Is to pro- 
vide an organization 
which will furnish 


management of op- 
erations and funds to 
be committed to the 
oil and gas explora- 
tion business. 

O f fic ersol the 


corporation are: 





and 

treasurer; Dudley 
Sharp, Jr., vice president in charge of 
management; Loren E. Brown, vice pres- 
ident in finance, and Heber 
Stone, for the Land 


Casey, president 


S. R. Casey 


charge of 
secretary-manager 
Dey irtment. 

1960 
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Gene Reid Drilling, Inc., 
Moves to New Headquarters 
Gene Reid Drilling, Inc., a subsidiary 
of Occidental Petroleum Corporation, 
has moved to a new location in Bakers- 
field, Calif., taking over the former facil- 
ities of the Kern County Land and 
Water Company on the Stockdale high- 


way. Former address was on Pierce Road. 


The new location includes six fenced- 
in acres and complete facilities. Struc- 
tures on the ground have been completely 
reconditioned. Five new oflices were 


added. The 


pipe and rig storage and all operational 


area also includes garages, 
facilities 


field, geological and ex 
ploration offices have been combined 
with those of Gene Reid Drilling. Main 
offices for the entire company, including 
Reid Occidental’s head- 


quarters in Los Angeles. 


Occidental’s 


Drilling, is at 
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Tooth 
Makes your dollars go farther: 
costs less when you buy it* and keeps 
on saving money while you use it! 
That’s because Web Wilson's new 
SABRE-TOOTH Tong Dies outwear 
other dies—while delivering the fin- 
est tonging performance ever! Con- 
tractors say these dies easily handle 
small-diameter pipe, break tool joints 
smoothly, get in and grip hard joints 
that literally chew-up ordinary dies. 


*$1.05 each, all sizes, at your supply store 














wipe 


ANVIL Brand 





Anvil Brand Couplings start clean, 
run up fast because threads and 
chamfers are precision machined, 
gaged throughout manufacture, and 
electro- galvanized. Uniform wall 
thickness and properly aligned seal 
ing surfaces provide dependable 
mechanical strength and full joints 
for trouble-free string service, mini 
mum maintenance 

Anvil Brand Fittings—A.P.I 
Couplings for all oil field applica 
tions, bushings, plugs, and nipples, 
are sold through your nearest sup 
ply store. Engineering service is al 
ways available from Anvil Brand 
Representatives in key oil country 
locations. Write for information 


2 Sy — 
— 28 eS 


/ 6% 
ts << 

POCKET SIZE THREAD GAGE 
Identifies threads from 8 to 14 per inch 
round or sharp, external or internal. Only 
6144” long. Write Oil Field Dept., Pittsburgh 
Pipe and Coupling Co Allison Park, Pa 


ANVIL BRAND 


forged seamless and 
wrought steel 
pipe fittings 
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Your industry at work 








Floating Medical Center Donations 


Harold S. Skinner, assistant to the president of Continental Oil Co., is shown pre- 
senting the first pledges made by U.S. Oil Co. toward the founding of the volunteer- 
operated floating medical center, SS HOPE, to Dr. Wm. B. Walsh, president of the 
People-to-People Health Foundation, Inc. Harry Goldberg, (far right), representing 
AFL-CIO President George Meany, a director of Project HOPE, looks over Skin- 
ner’s shoulder and gives the well-done sign. Joe Gueting, Jr. (far left), vice president 
of the unique medical ship project, reviews the checks with Dr. Walsh. Leonard F. 
McCollum (not shown), president of Continental Oil Co., is chairman of a small 
informal committee within the oil industry seeking to raise funds among oil com- 
panies to guarantee a year’s operation of the floating medical information exchange 
center. The ship, to be outfitted for the People-to-People Project, is the mothballed 
Navy hospital ship, USS Consolation. 


Mobil Oil Company Picks 16 Texas, and Hobbs, N.M.: exploration 

eg only, Roswell, N.M. This division in- 
Cities as New Headquarters cludes Texas except for the Gulf Cask 
Mobil Oil Company has selected 16 and East Texas and all of New Mexico 


cities across the land as new district except for the San Juan Basin 
headquarters in a major redistricting In the Denver division, headed by 
program of the exploration and pro- Vice President E. V. Watts, the follow- 
ducing department ing were named as district offices: Ex- 

The changes will take place gradually ploration and producing, Oklahoma City, 
in the next few months. The 16 cities Wichita, Kan., and Casper, Wyo.;  ex- 
selected, six of them in Texas, will have ploration only, Pittsburgh. The Denver 
headquarters offices within the jurisdic- division extends from the Rocky Moun- 
tion of Mobil’s new Houston. Midland. _ tains to the Atlantic Ocean, covering all or 
Texas, and Denver exploration and pro- parts of Colorado, Oklahoma, Kansas, 
ducing division offices. These offices were Montana, Wyoming and all midwestern 
announced recently by Mobil Oil, the and eastern states north of the Houston 
operating company in the U.S. and Can- division 


ada of Socony Mobil Oil Company, In¢ 

The cities chosen as district headquar- Halbouty Urges Mandatory 
ters in the Houston division, headed by Pooling Law for Texas 
Vice President Henry L. Waszkowski, A new Texas law which would require 


Jr. a a mandatory pooling on established spac- 
sOrpus ANTISth, exas, and Shreveport, ing patterns in Texas oil and gas fields 


La.; producing only, Victoria, Fexas, was advocated by Michel T. Halbouty 
and Lafayette, La.; exploration only, at a joint meeting of the Houston API 
New Orleans and Houston. lhe Houston chapter and Gulf Coast Section of the 
division stretches from the Rio Grande Soc ietv of Petroleum Engineers of AIME. 
tO the Atlantic Ocean, covering the Gulf Halbouty differentiated between man- 
Coast and East Texas and all of Arkan- — datory pooling, which he identified as 


sas, Louisiana, Tennessee, Mississippi, 
Alabama, Georgia, North and South Car- 
olina and Florida. 


being on an established unit basis, and 
fieldwide compulsory unitization. He 
said, however, that compulsory unitiza- 


ruil HO In the Midland division, headed by tion, under federal law, was a_ strong 
didd and COMPANY Vice President R. 1. Hanley, these cities possibility in the United States unless 
PY cs Barr | were named as headquarters: Explora- steps were taken to correct present in- 
| tion and producing, Midland and Wich- equities in conservation laws and regu- 
Afilione Canadien Coupheg ead funags ind. Smee, Ont, | ita Falls, Texas; producing only, Lubbock, _ lations. 
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MAGCOBAR TECHNOLOGY 
cuts the cost of drilling. At Mag- 
cobar, drilling mud is a scientifically 
designed combination of chemicals 
engineered to meet your drilling con- 
ditions as they occur and to result 
in the lowest possible over-all drill- 
ing cost. And with Magcobar you 
get the right drilling chemicals used 
right—backed by chemists, reservoir 
engineers, and laboratory facilities. 
All of this... 





HELPS OPERATORS 


with drilling fluids that reduce or 
prevent damage to the pay. Often, 
completions are quicker, production 
higher, and there is less need for 
expensive stimulation work. Because 
of Magcobar’s advances in drilling 
mud technology, today’s wells are 
worth more to the operator and cost 
less to produce than similar wells 
only a few years back. But Mag- 
cobar also... . 

HELPS CONTRACTORS 
to cut total drilling costs by using 
the right mud products right. Mag- 
cobar products and engineering in 
partnership with the contractor result 
in faster drilling, greater safety, ana 
a more profitable operation. Mag- 
cobar technology helps by reducing 
friction to increase the life of mud 
pump parts, reducing torque, swivel 
wear, load on chains, rotaries, drive 
system, and engines. Helps . 





TO MAKE FASTER 

PENETRATION 
to cut the cost per foot of drilling. 
Faster penetration means savings in 
bits, fewer round trips, and fewer 
operating hours. But the problem of 
fast drilling is only partially one of 
chemicals. That is why more and 
more drillers call Magcobar engi- 
neers before starting. This combi- 
nation of Magcobar products and 
planned engineering means faster 
drilling, greater safety, and higher 
profits. 


Here's how Magcobar cuts drilling costs around the world... 











¢ 
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MAGCONATE 

is a powerful emulsifier for oil- 
in-water emulsions. It allows 
the use of higher bit weights 
without balling problems. It 
forms a very tight emulsion, 
making for lower filtration loss 
and a reduction in surface ten- 
sion of the filtrate. 


Complete 
DRILLING MUD SERVICE 





Magnet Cove Barium Corporation 
Houston, Texas, U.S.A. 





WELL DONE WITH MAGCOBAR TECHNOLOGY 
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The Geo-logger is a-port- 
able one-man opeyated unit 
that goes everywhere. 4 is 
designed to record\several 
different type logs. ‘The field 
proven models range‘from 
750’ to 6000’. 


FOR THE FOLLOWING PROGRAMS: 


®@ Water Floods 
secondary recovery 
Geophysical 

Gas Storage 

» Core Drilling j 


Production Drilling 
+ Workover 


: 


OF LOGGING AVAILABLE 
@rElectric (S.P. haat 
<@ Gamma 

® Collar 

©) Temperature 
® Caliper 

® Interface Logging 


TYPE 


} 


Available in any combina- 
tion for standard equip- 
ment or custom)develop- 
ment, 


WELL 


RECONNAISSANCE, 


Lie 
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7818 BROOK HOLLOW ROAD 
BOX 1483 DALLAS, TEXAS 
Fleetwood 7-7378 
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Men in the industry 





H. D. Brookby 


Paul J. Parker, a director and 
secretary and assistant treasurer, 
elected president, in- 
ternational, by the 
directors of Phillips 
Petroleum Company, 
to head the newly 
formed department 
to consolidate its ac- 
tivities outside the 
United States. W. F. 
Martin, formerly as- 
sistant secretary and 
treasurer, 


John Getgood 


formerly 
was 


assistant 





was elected to suc- 
ceed Parker. The di- 
and their man- 
and production, 
and develop- 
and operations, 


L. Phillips 


vision 
exploration 
D. Brookby; 
John Getgood, 
Phillips. 


agers are 
Harry 
ment, 


W. L. 


sales 


Glenn A. Campbell has been appointed 
general manager of Drilling and Produc- 
tion for White Eagle Overseas Oil Co., 
Inc., Manila, Philippines 


Donuil M. Hillis has been elected 
dent and a director of Four Corners Oil 
& Minerals Co., replacing Edward A. 
Koester who has resigned to re-enter pri- 
consulting practice. Also elected a 
director of Four Corners was Earl R. 
Howsam who replaces Dr. Edward L. 
Clark, rec ently appointed direc tor of nat- 
of Colorado 


presi 


vate 


ural resources for the state 
Fred L. Gaye has been transferred from 
Delta Drilling Company to Delta Marine 
Drilling Company and assigned as super- 
intendent of Offshore Operations. Foster 
T. Manning, who has been employed by 
both Delta firms, bears the titles of 
division engineer of Delta Drilling Com- 
pany, and marine engineer of Delta 
Marine Drilling Company. 


now 


use Readers’ Service Cards, last page 





Arthur A. Curtice 
dent 
and 
consulting 


has resigned as presi- 
and general manager of Signal Ojj 
Venezuela to return to his 
in New York City. 


Gas of 
prac tic e 


Forrest M. Darrough has resigned as vice 


president and general counsel for The 
Carter Oil Company to accept an ap. 
pointment as associate general counsel 


of the recently organized Humble Oil & 
Refining Company of Delaware, Hous. 
ton. 


Angus A. Davidson, general attorney, and 
Loren L. Ware, vice president for ex. 
ploration, have been named coordinators 
for Sinclair Oil & Gas Co. Davidson will 
legal, lease, tax, 
matters. Ware was 
rical, geo- 
and conservation 


as coordinator of 
and FPC 
named coordinator for 
physical, land, 
proration 


seTve 
claims 
ve olog 
scouting 
and 


R. Gordon Humphries has been ap- 
pointed petroleum engineer in the Cal- 
gary Oil and Gas department of the 
Toronto-Dominion Bank. 


Daniel A. Painter has been employed as 
staff geologist, Geological Department, 
and John W. Baker, has joined the Land 
Department, of Delhi-Taylor Oil Cor- 
poration. 





PERFORATE 
TUBING 

IN THE 
WELL 


KINLEY 
TUBING 
PERFORATOR 








M. M. Kinley 











Company 

Licensees 
ASILENE, TEXAS—Hudson-Eads, Ine....OR 2-533! 

NACO, ANZOATEGUI, VENEZUELA 
wApzoategul Wire-Line Servis, Cc. 
BAY CITY, TEXAS—J. P. Graham. ..Cl 5-4526 
BEAUMONT. io 

Assoe & Eq : TE 5-7046, ZF 8-2023 
CABIMAS. ULIA. OVENEZUELA 

Wireline Engineers. 
CASPER, WYOMING—C. "A. White... 3-5264 
CORPUS CHRIST!, TEXAS—Tolle, Inc... TE 5-5367 
FARMINGTON, NEW MEXICO 

B & R Service, DA 5-2393 
FORT MORGAN, COL RAGO— C. A. White....919 
GLENDIVE, MON A—C. A. White... EM 5-3833 
HOBBS, NEW MEXICO 

Horne Well Service Co. eee 
HOUMA, LOUISIANA—Cameo, eee 
HOUSTON, TEXAS 

‘Assoc. Eng. & Eqopt., Inc..... ..CA 5-1103 
HOUSTON, TEXAS 

Mid-Western Well Ser. .. RE 4-4262 
HOUSTON, TEXAS 

Long Line Production Co.. .GR 3-5739 
LAFAYETTE, LOUISIANA 

Assec. ane. & Eaqopt., ine.. ++ GE S-6778 
Cameo, CE 5-3124 
LIBERAL. "KANSAS—Rainbo ‘Service. ..Main 4-3598 
MIDLAND, TEXA 

Luccous Servies S Serre ee MU 2-163! 
HOUMA, LOU oe ANA 

Assoc. a gue. Ine.. ..UP 2-0347 
OOESCA. 

Camco Wire ia. Service, Inc.. .. FE 2-6497 
OKLAHOMA CITY, OKLAHOMA 

Rainbo aes Co... .ME 4-2131, ME 4-0105 


PETTUS, TEXAS 


Eddie Jones mt Dirt Pettus 16, Beeville, FL 8-1218 
SHREVEPORT, LOUISIANA—Camco, Ine... .8-3615 
TORIA TEXA S—Cameco, Inc.......... H1 3- 9521 


vic : 

. ee 
wating Wir ¢ , OX 9-278 
w 


line W e Co. 
ICHITA F S, TEXAS—Hudson 





322-8584, iS 1792, 767-8727, 723- 7098, M07 3793 
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Out-of-Towners Visit New York NOMADS 


The New York Chapter of NOMADS held its annual monthly party recently and | 
there was a large assembly of out-of-town guests. Seated left to right: F. A. Chap- 
man, Aramco Overseas Co., Australia; A. K. Baebel, Hughes Tool Co.; J. Birks, 


British Petroleum Co., Ltd.; B. Beverly, 


Arabian American Oil Co.; and A. A. 


Ashton, Continental-Emsco, Dallas. Standing left to right: R. P. Gaylord, Wagner 
Morehouse, Inc., visiting NOMAD from Los Angeles; G. A. Caragilino, YPFA; 
W. R. Brennan, Arabian American Oil Co.; H. R. Warman, Sinclair Oil Co.; and 
J. E. Skipworth, Lucey Export Corporation. 


Eugene L. Maxwell, regional explora- 
n manager at Denver, has been named 
) the newly created position of director 
of Domestic Exploration, Houston, for 
Lion Oil Company, Division of Mon- 


santo Chemical Company. 


Hugh W. Swan has been promoted to 
yoduction foreman at Hobbs, N. M., for 
Tennessee Gas and Oil Company, a divi- 
sion of Tennessee Gas Transmission Com- 
pany of Houston. 


Marshall McDonald, 
president of in- 
vestment company 
and insurance com- 
pany in Houston, has 
been named vice 
president and finan- 
cial coordinator for 
Sinclair Oil & Gas 
Company in Tulsa. 
He will coordinate 
the accounting, treas- 
ury, economics, in- 
and data 
depart- 


an 





Surance 


M. McDonald 


proc essing 


ments. 


Forrest N. Shumway has been appointed 
secretary of the Signal Oil and Gas Com- 
pany. He has been a member of Signal’s 
legal staff since He became assist- 
int secretary the 

named a director in January 1959. 


1957 


yeal and was 


same 


W. H. Hammond has joined Texstar 
Petroleum Company, a division of The 
Texstar Corporation, as petroleum geol- 
rist and manager of exploration activ- 


has resumed 


Edward A. Koester the 
practice of consultant, particularly on the 
geological problems of the Rocky Moun- 


tain and Mid-Continent His 


temporary offices are located in Denver 


regions. 


JANUARY 1960 WORLD OIL 


D. A. Butler, Phillips Petroleum Co., has 
been elected president of the recently 
organized Tulsa chapter of the Society 
of Professional Well Log Analysts. Wayne 
Ranta, Sinclair Oil Co., was named tech- 
nical first vice president, and E. V. 
Landrigan, Cities Service Oil Co., was 
named secretary-treasurer. 


James C. Denton, Jr., has resigned as a 
senior attorney for Sunray Mid-Conti- 
nent Oil Co., to join the legal staff of 
Pan American International Oil Co., in 
New York City. 


Harry K. Armstrong has been employed 
by W. E. Stiles Engineering, Inc., as 
superintendent of Production Operations 
in the Oklahoma area. He was formerly 
superintendent of the Siminole District 
for The Atlantic Refining Company. 


Leslie D. Burritt has been appointed di- 
rector of the construction engineering 
division of Esso Research and Engineer- 
ing Company. He succeeds Allen J. Ely 
who retired. 


Robert F. Miller has been appointed di- 
rector of Records and Statistics of Gulf 
Oil Corporation’s Crude Oil Supply. 


P. D. Collins and C, J. Angulo have been 
elected to the board of directors of Esso 
Standard (Libya) Inc., exploration and 
producing affiliate of Standard Oil Com- 
pany (New Jersey). Together with Rob- 
ert A. Eds, president and director, and 
H. W. Brown, executive vice president 
and director, Collins and Angula_ will 
make their headquarters in Libya. 


J. Arthur Kelly has been appointed gen- 
eral attorney for the United States and 
Canada for Mobil Oil Company, the op- 
erating division of Socony Mobil Oil 
Company, Inc. 


For more data on advertised products, use Readers’ Service Cards, last page 








A and B 
TUNGSTEN 
CARBIDE 


for Hard Facing of 
¢ Drilling Bits 
¢ Tool Joints 


¢ Rotary Shoes 


When applied to tool joints, rotary 
shoes, rock bits and underreamers, A 
and B Tube Metal gives the oil industry 
the hardest, toughest, most uniform de- 
posit of abrasive-wear resistant surface 
it is possible to obtain with manual 
torch or arc. 


AVAILABLE SIZES* 
Size of Rod | Tungsten Carbide Mesh Size 2 
5/32 x 15”. | 30-40, 40-80, 40-100, 30-dn 


3/16 x 15” | 20-30, 30-40, 40-80, 40-100, 30-dn 














1/4x 15” 


| 10-16, 20-30, 30-40, 40-80, 30-dn 


BULK METAL 


A and B Bulk Metal is clean, crushed 
tungsten carbide particles of uniform 
high quality, designed to give hard, 
non-porous, wear-resistant surfaces. 
Available in the following screen 
sizes:* 4-8, 8-10, 10-20, 30-40, 40-100, 
10-200, and 200 dn. 


*Specia zes available on request. 





‘Metal Mfg. Company, Inc. 
| — Mps. of Tungsten Carbide 


P. 0. BOX 13125 HOUSTON 19, TEXAS 
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New Visco Well-Treating Formula 
Penetrates, Loosens, Disperses 
Deposits in Tanks, Lines, Tubing 


Lowered pumping pressure, 
Tripled production, 

Dispersed solid paraffin... 
Among Spectacular 


Performance Results 
with Visco 111] 


Visco 1111, on the job in oil and gas producing 
wells, water-injection wells and salt water dis- 
posal systems, has amazed even the most opti- 
mistic with its performance and economy. Here 
are a few examples of how it works to penetrate, 
loosen and disperse deposits of paraffinic- 
asphaltic compounds, carbonate scale, sodium 
salt deposits, iron compounds and other mate- 
rials causing loss of production. 


Cuts Pumping Pressure 175 psi 


Injection pressure was 325 psi on a water in- 
jection well. Foreman believed pressure was 
due to a tight formation, but agreed to a test 
of Visco 1111. Pressure is down to 150 psi— 
and staying there, with one-gallon-per-day 
dosage of Visco 1111. 


7-Well Cleanup Nets 60 bbl. Increase 


Sticking pumps, caused by scale build-up, were 
causing frequent rod-pulling jobs on a 7-well 
East Texas lease. Visco 1111 cleaned up the 
pumps and tubing, upped production 60 bbl. 
per week. Company now using Visco 1111 on 
all their wells in East Texas. 


Stopped Reperforating Need 


On another East Texas lease, wells making 
high salt water with low-gravity oil tended to 
scale up and require periodic reperforation. 
Visco 1111 was given a trial on a well making 
only 3 bbl. oil and 20 bbl. water a day... quickly 
jumped daily production to 23 bbl. oil and 60 
bbl. water. Cost: only $23.50 . . . as against 
$300 to reperforate. 
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Solid Foot of Paraffin Gone 


A 500 bbl. tank contained 470 bbl. oil and a 
12-inch paraffin bottom—so hard that an oil 
thief would not drop through. 5 gallons of Visco 
1111 and 48 hours later the tank went on at 
0.5% B.S. & W., and no bottom at all. 


Easy to Use, Too! 


Visco 1111 has excellent blending character- 
istics under a variety of field conditions, and 
does not gel when added to water. Your Visco 
Service Man will be glad to help you determine 
proper Visco 1111 dosages for best performance 
and economy on your leases. Ask him about 
this new well-treating product . . . or write us, 
today, for detailed product data. 


VISCO PRODUCTS COMPANY 


Incorporated 
A Unit of Nalco Chemical Company 


1020 Holcombe Boulevard Houston 25, Texas 
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Mice * ‘“ exploitation geologist in the Tulsa Divi- 

Men in the industry sion has been named manager of Sin- 
clair’s Anchorage, Alaska, district office. 
He succeeds Robert L. Porter. Clarence 






























Ve : : ; 2 
H. Unruh, intermediate geologist at Ard- 
more, Okla., also has transferred to An- 

“i chorage, 

Claude Wild, Jr., has been appointed 
tice legislative representative in Washington, 
D. C., for Gulf Oil Corporation. 

Ye L. L. Parish, district exploration super- 

intendent in the Exploration Department 

i PEMEX Officials Guests at NOMADS Luncheon for Tennessee Gas and Oil Company, a 

HO These Petroleos Mexicanos officials were on hand during the recent API meeting division of Tennessee Gas Transmission 
in Chicago and were guests at the NOMADS luncheon. Left to right, Serapion Company, has transferred from Roswell, 
Fernandez, Fernando Padilla, Director General Gutierrez Roldan, Antonio Garcia N. M., to Oklahoma City, succeeding 

tine Rojas, Alfonso Barnetche, Rafael Ortiz Mena and Carlos L. Corcuera. James D. Giles, who has resigned. Eugene 

McElvaney, Jr. district exploration su- 
; :; . ‘rintendent at New Orleans transferred 

4. Don R. Greenwalt, field engine: r, has ant to the vice president ot Delta Marine > anal aa i Parish. aia ie 

IO ven transferred from Illinois to Victo- Drilling Company. Allen has been as- ; , 
ria, Texas, for Tidewater Oil Company. _ sistant division manager for Gulf Coast ' a a 

,, Division of Delta Drilling Company for weg a C. QQuails, pesteee ee Senet 

IOP Richard N. Knokblock, district engineer the past two years las been employed by sage VU Wom- 

r Texaco Inc., has been transferred to pany as vice president and general man- 
| Wichita, Kan., from Illinois Donald J. Buckley has been appointed ager of Production and Exploration. 

HO a senior research associate with Esso Re- 7 ~~ . 
M. K. Doumani, California oil operator, search and Engineering Company. Dr. W- W. Moore, division geologist at New 
sthe head of the new management team Wladmir Philippoff, Robert Henry Sal- Orleans, has been advanced to assistant 

Per which has acquired The Dunn Brothers vesen and Ernest V. Haines have joined division manager . Houston, for Texaco 
Petroleum Corporation. The company _ the staff of Esso. Inc. Also, R. B. Palmer, assistant divi- 
vill be known as Kent Petroleum Corpo- sion geologist, Midland, Texas, advanced 

18 ration and headquartered in the First Henry A. Witcher has been promoted division geologist, New Orleans. Ken- 
Federal Savings and Loan Association from division superintendent for gas and neth E. Myron, geologist on the general 
Building. Hollywood oil products, Houston, Sinclair Oil and = ™anager’s staff, promoted to staff geol- 

“ie Gas Company, to superintendent of oper- ogist of the vice president’s office, New 
F, J. Allen, Jr., has been appointed assist- ations, Tulsa. Zed D. Grissom, division York, Domestic Producing Department. 
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CARGO OR PASSENGER, IT’S KLM “THE OILMAN’S AIRLINE! 

b 

FROM HOUSTON: direct to Europe, Africa, the Near, Middle and Far East. 

FROM MIAMI: direct to South America. Daily service. FROM MONTREAL: direct 

to Europe, Africa, the Near, Middle and Far East. FROM NEW YORK: direct a. am 

to all Europe and beyond; also to Curacao, Aruba and South America. “KLM 

IMPORTANT: Your cargo receives rapid ground handling. Awkward shapes : 
, o) ROYAL DUTCH 

easily accommodated. FOR PASSENGER SERVICE: Call your Travel Agent or KLM y AIRLINES 

office. For cargo service: Contact your Cargo Agent, Forwarder or KLM office. —@ @ 

KLM ROYAL DUTCH AIRLINES © 609 FIFTH AVENUE © NEW YORK 17, N.Y. tHe worto's rinst ainiine 
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Guess again—This Fluid Packed Pump Co. 

field service car is delivering one of the new 
OILMASTER Subsurface Hydraulic Production 
Units. From outward appearance rod pumps 
and hydraulics lock alike, but keep watching 
these OILMASTER cars closely and you will see 








ee ee > an increasing number carrying the hydraulic. 
- : Fe nd =—— _ a 
————$—<— = = ~ lf you are operating subsurface hydraulic pumps 





now, or are considering a future hydraulic 
installation, ask your Oilmaster sales 
representative about the many outstanding 
features of this unit. Look at the specification 
sheet and compare the capacity, the pressure 
requirements, and the variety of models 

with other subsurface hydraulic production units. 
Then ask your Oilmaster sales representative 
about field service and on-the-spot repair in 

well equipped, strategically located pump shops. 


- 





at 
— 7 
S 
S) 
— 
— 


You're right, it’s this one! It’s the same 
Fluid Packed Pump Co. field service car, but on 
this trip it is carrying an OILMASTER Sucker 
Rod Pump—The pump that has set the standard 
by which other pumps are judged. If you 
are talking hydraulics with your OILMASTER 
representative, don’t forget he also can help 
you with a complete line of rod pumps and 
ear accessories including such OILMASTER firsts 
— as the Three Tube Fluid Packed Pump, the 
One-Piece Hardened and Honed Barrel, 
the incomparable Unit Barrel, the 
f Independently Landed Parallel String for Dual 
—— Ota Zone Installations, the Ratio Compound 
QR >» / Pump, the Tungsten Carbide Seat and Ball 
A) | | and the Vertical Setting Pump Anchor. 





TH J 





For more information on the new OILMASTER 
ee Hydraulic write for Bulletin E-5903. 


FLUID PACKED PUMP CO. 


SION OF THE NATIONAL SUPPLY COMPANY 
Los Nietos, California 
Distributed by the National Supply Co., Pittsburgh, Pa. 
Export: The National Supply Co. 
Export Division 600 Fifth Avenue, New York 


Co-Distributors: Union Supply Co. 
Beacon Supply Co., Industrial Supply Co. 


ler 


n pumping fields the world over 


TMOG 


al Neat Mia 
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Men in the industry 


R. E. Hunt, wist on 





Paul Wollstadt has been named to the 
newly created position of vice president, 
Employe and Public Relations, by Socony 
Mobil Oil Company. He was assistant to 


nanager’s staff, was appointed assistant the chairman of the board 
division geologist of the Midland, Texas 
Din Alexander Bogrow, has been named to 
head the new Zurick, Switzerland, office 
William W. Wicks has joined the Publi that has recently been opened there by 
Relations Department of Standard Oil Arthur D. Little, Inc. Richard A. Stephen 
Company (Indiana) as supervisor of field will assist Bogrow 
; , William J. Scott has been appointed dis- 
Joseph A. Kornfeld, | : sulting A. A. Buzzi R. K. Burns trict superintendent of Tidewater Oil 
netroleum engineer and geologist. has A. A. Buzzi named financial Company’s East Texas District. He will 
anized Kornfeld International, ‘Tulsa vice president Shell Oil Company. make his headquarters in Kilgore, Texas, 
consulting firn offeru y log al. FeO Bu 71, who was comptroller, will succeed 
phys al, economics nd e1 neering sery A. G. Schei who has retired R. K. Burns, 1). >. Bodie, unit superintendent, R. P. 
s on foreign oil concessions. Auxiliary issistant controller and assistant treasurer Hemphill and Don Presley, assistant unit 
ffices also will be opened in Denver, New of Shell Chemical Corporation, will su: superintendents, Carl Hefner, unit engi- 
York and London ed Buzzi 


Square D can deliver the 
Pumping Control YOU need 
from Stock! 


BASIC PANEL 
for- Tam el-Me-lilela-temcomiit 
Wiel ei mal-1-10 5) 


COMPLETE PROGRAMMING PANEL 
has every feature you need 
for oil well pumping 


Write tor details. Square D Company, 
4041 North Richards Street, Milwaukee 12, Wisconsin 





wherever electricity is distributed and controlled 

















<4 History of 
Crewe’ Humble Oil 
AND 
Refining 
Company 


A STUDY IN THE GROWTH OF AN INDUSTRY 


By HENRIETTA M. LARSON 
and KENNETH WIGGINS PORTER 


L 


Starting with the era of the fabulous Spindle- 
top field, this history of Humble Oil shows 
how the company pioneered new concepts 
and techniques through the years to meet 
new problems and opportunities. Published 
during the Oil Centennial. 


32 pages of photographs; 20 maps and charts; 
16 pages of tables. 


$7.50 at all bookstores 











HARPER & BROTHERS 


Field Tested and Approved oc 


150 psi working pressure 





VALVE BULLETIN 
P. 0. Box 1739, Tulsa 
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Men in the industry 

er, Tom Kemmerling, unit clerk, and 
C. L. Barrett, T. F. Gray, Cecil Smith 
ind G. L. Goodwin, unit foremen, have 
been designated to operate Cities Service 
Oil Co.’s Northeast Purdy waterflood 
init in Southern Oklahoma 





Franklin G. Spain will move from New 
Orleans to Dallas to head the land activ- 
ines of Diversa, Inc., which has recently 
entralized all Land Department activ- 
ities in Dallas. 


Michel T. Halbouty, Houston independ 


ent oil man, has been named to the 
newly created position of chairman of 
the board of the Continental Bank & 
Trust Company, Houston 


Edmund Dechard, formerly assistant 
mptroller for Magnolia Petroleum 
Company, has been appointed manage! 
f Exploration and Producing Account- 


of Mobil Oi! Company. 


W. 5 McBride, formerly geologist with 
Humble Oil & Refining Company, has 
oined D. R. MeCord and Associates, 


Dallas, 


geologi al 


Consultants, Meadow Building, 


dome Stic 


take charge of 


perations 





H. M. Frank 


Johnny Mitchell 


Johnny Mitchell, independent oil man, 
has been named president and a director 
of Jade Oil Company of California. 


Other officers elec ted are Harry M. 
Frank of El Paso, board chairman and 
chief executive office - H. c. Leach of 


Denver, vice president and treasurer; 
J. Roy Derrick of Midland, Texas, vice 
president; Paul A. Smith of Houston, 
secretary, and B, F. Clark of Houston, 
issistant treasurer. Directors include Fred 
S. Thomson of Los Angeles, Royal M. 
Galvin of Beverly Hills, Calif., and 
Henry Beissner of Houston 


R. (Dick) Steinhorst, Jr., has organized 
S.O.S. (Steinhorst Operators Service) in 
Lafayette, La., to furnish field supervi- 
sion and management for drilling opera- 
tions and producing properties. 


James W. Swanson has joined Mule 
Creek Oil Company at Billings, Mont. 
He succeeds Robert Gosman who re- 
signed to join MKM Oil Company at 
Casper, Wyo. 

William H. Price has been named a vice 
president by Cities Service Petroleum, 
Inc., a subsidiary of Cities Service Com- 
pany. 

G. D. (Dan) Almen, Jr., vice president 
and manager of Midland, Texas, Divi- 
sion of Sinclair Oil & Gas Company, has 
WORLD OIL 


JANUARY 1960 





R. L. Elston 


G. D. Almen, Jr. 


transferred to the New York offices of 
Sinclair Oil & Gas Corporation. Robert 
L. Elston, assistant manager of the Mid- 
land Division, was elected vice president 


and manager of the Midland Division to 
Succ eed Almen. 


David F. Edwards, manager of the Bay- 
onne (N. J.) refinery of Esso Standard 
Oil Company, has been invited to join 
the new Humble Company where he will 
become employe relations manager. 


John F. Richardson has been named dis- 
trict engineer at Seminole, Okla., for 
The Carter Oil Company. Gerald R. 
Gilbert succeeds Richardson on the Tulsa 
staff. Joe T. Taylor, succeeded by Rich- 
ardson, transferred to Purcell, Okla., re- 
placing K. H. Larsen as district manager. 
Larsen is on temporary assignment with 
Jersey Production Research Company, 
also a Jersey Standard affiliate, in Tulsa. 








keep 


ments take 
duce liquid 
engineering 
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liquids from oil or gas wells 
tubing paraffin deposits 

duction from high-ratio oil/ gas wells. Adapts to 
existing plunger installations. FLEXISEAL ele- 


PLUNGERS 


unload well faster 


tubing clean 


New all-titanium construction with carbide in- 
serts in sealing areas. Lightest, most efficient 
plunger made. Use it to periodically unload 


to eliminate 
to increase pro- 


abuse, can’t hang in couplings, re- 
fallback. Write for FLEXISEAL 
report. 





P. O. Box 14484 + 7010 Ardmore Street + Houston, Texas 
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FOR 
EXPANDING 
SECTION MILLS 


AND HOLE OPENERS 


LOCKOMATIC 


...is unequalled in safety, 
performance, and economy. 


There are a dozen reasons. 
+3. The same tool that opens hole 
also mills casing sections—merely by 
changing cutters. An important inven- 
tory consideration in non-U.S. fields. 
© SECTION MILL CUTTERS 

® ROLLER CUTTERS 
© DRAG CUTTERS 


ROTARY 


OIL TOOL COMPANY 


serving the industry over 20 years 
8655 WHITAKER AVE., BUENA PARK, CALIF. 
LAmbert 6-4621 © cable ROTOILTOOL 


other service points: 

BAKERSFIELD—FAirview 4-0431 

VENTURA—Mliller 3-4366, L & R Sales 
HOUSTON—FAirfax 3-0854, Cassco Oil Tools 
LAFAYETTE—CEnter 5-4031, Cassco Oil Tools 
HOUMA—UPtown 9-2251, Cassco Oil Tools 
MARACAIBO—7-9231, 7-9232, C.A. Std. Directional 
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International Guests of Houston NOMADS 


International guests present at a recent meeting of the Houston NOMADS included: 


Koller, R. 


front row, left to right) J. 


Liebl, and R. Oberhauser, Hubner-Mayer, 


Vienna; C. J. Panzer, Dowell, Germany; Walter Reisinger, Mobil-Austria, Vienna, 


and Basilio Monticelli, Y.P.F., Buenos Aires. (Second row, left to right 


Sproker, O.M.V., Vienna; F. L. 


Tu, Chinese Petroleum Co., Formosa. 
Engineering Co., Longon; J. 


Y.P.F., Buenos Aires; J. 


Hermann 


Griffith, Gulf Oil of Libya, Tripoli; A. Watson, 
Qatar Petroleum Co., Dukhan, Qatar; R. C. 
London; Mario Lafont, Y.P.F., Indalecio Pelaez, Y.P.F., Buenos 
Third row, left to right 


Reed, International Petroleum Co., 
Aires, and H. L. 
J. N. Biron, Bobest 


*. Berry, A-Z Export, Maracaibo; Mano R. Gonzales, 
M. De la Garza, Perforede Latina, Mexico City; H. D. 


Hoopman, The Ohio Oil Co., of Guatemala, Guatemela City; O. W. Ward, Ten- 
nessee Gas & Oil Co., Calgary, and Raul N. Vigilone, Y.P.F., Buenos Aires. 


PESA Sets Two Dates 
For Meetings in Spring 
Dates 


five 


have been set tor two oft the 


Petroleum Equipment Suppliers 


\ssociation district membership meetings 


to be held in the Spring. 

Chairman Elliott A. Johnson of the 
Gulf Coast District has selected Thurs- 
day, April 14, 1960, as the date for the 


meeting in that district, and Chairman 
H. H. Peters has selected Tuesday, April 
date for the Pacific District 
Meeting. Locations for the meetings hav: 


as the 


26, 
not been dis losed 


Rocky Mountain Group 
Elects Gower President 

Frank H. Gower of Denver was elected 
Rocky Mountain Oil 
Association at its 


president of the 


and Gas fourteenth 


annual convention. 
Gower, an independent oil operator, 


succeeds A Fr. Barrett ot Billings, Mont. 


API Committee Chairmanship 
Assumed by C. W. Dawson 


C. W. Dawson, chief engi- 
neer of Standard Oil Co. of California, 
San the 
manship of the Committee on Standard- 
API’s 
Division of Production. He succeeds C. 
A. Dunlop of Humble Oil & Refining 
Co.., 

Dawson 
Thomas, 


assoc iate 


Francisco, has assumed chair- 


ization of Tubular Goods of the 


who has retired. 
Paul 
New 


that 


Co.. 


announge ed 
Petroleum 


has 
Asiatic 
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York, eeded him as 
of the User Sube 


Drill 


has suce chairman 
ommiuttee on Casing, 


Tubing and Pipe, and that C. E. 


Rawlings, Phillips Petroleum Co., Bar- 
tlesville, Okla ‘ has Su ceeded Thomas 
as chairman of the Subcommittee on 


Pipe Re sear h 


J. E. Walters Wins First 
Prize at GCAGS Convention 


John E. Walters, Texas Division geol- 
Michel T. 
awarded first prize for his presentation 
of the paper making 
the important 


ogist for Halbouty, was 


most 
contribution to the 
knowledge of petro- 
leum in the 
Gulf Coast Region at 
the ninth annual con- 
the Gulf 


Asst ” lation of 


re y 
oC ology 


vention of 
Coast 
Geological Sor ieties. 





Walters’ paper was 
titled “Effectol 
Structural Movement 
on Sedimentation in 
the Pheasant-Francitas Area, Matagorda 
The 


award included a parchment scroll and 


J. E. Walters 
and Jackson Counties, Texas.” 


a cash prize of $300. 


Ramsey L. Oakes, independent geolo- 


gist from New Orleans, was awarded 
$200 as second prize winner for his 
paper “The Grandison Complex, La- 


fourche and Jefferson Parishes, Louisi- 


ana. 


Hugh A. Bernard, C. Fred Major, and 
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president; Floyd W. Mock, Arkansas 
Louisiana Gas Company, vice president; 
and Roger N. Planalp, Athletic M & S 
Company, secretary-treasurer. The soci- 


ety is affiliated with the AAPG. 


Oklahoma AAODC Chapter 
Elects Officers for 1960 


L. Glenn Moore, Vierson & Cochran, 
Oklahoma City, has been elected chair- 
man of the Central Oklahoma Chapter 
of the American Association of Oilwell 
Drilling Contractors for 1960. Other offi- 
cers include Gene Bowman, Big Chief 
Drilling Company, Oklahoma City, vice 
chairman-program; Alvin S. Nuckolls, 
Nuckolls-Bell Drilling Company, Okla- 


ious of Crduranee 


A S sociation 29S 








Los Angeles NOMADS 


International guests who attended a re- 
cent meeting of the Los Angeles Chapter 
of NOMADS are: Left to right: (stand- 
led: ing) Eberhard Witte of Fargo GMBH 


from Germany; C. L. Buckingham of 







ver : 
ag Camdrill from Algeria; Patrick L. Dobey x 
ina, : ne : ; a => 

4 of Mobil Oil from Libya; C. M. Wil- = SD 
ann : a Pap ‘ z= 
on liams of L.T.S. from Algeria; Amir H. _ g 
% Amiri of NIOC from Iran; John Dono- eZ 
L. van of IPC from Iraq; Ray P. Sprague 2 






st 


of Drillexco from Libya; and Voyd H. 


est ° ° 
ne Clark of Aramco from Saudi Arabia. 2 
D Seated) Wm. H. Anderson of Petro- —zB 


« 


bras from Brazil; Jack Wilkinson of IPC 


from Iraq; Dick Daugherty, ex-Rams 
football player, speaker; Don Cox of 
IPC from Iraq; and Roy E. McNeil of 
” Drilling Exploration from Nigeria. 
E 
ai B. S. Parrott, geologists with the Shell 
Development Company, Houston, were 
warded third prize of $100 for thei 
“The Galveston Barrier Island 


| nvirons = 


Geological Society Elects 
I. Dr. H. D. Hedberg President 


{ SUCKER 














” Dr. Hollis D. Hedberg, vice president, 
a xploration, Gulf Oil Corporation, was 
'S elected president ot 
. ¥ a he Geological Society 
“ of America at the an- 
‘a nual meeting recently 
" in Pittsburgh 
‘ Fhomas B. Nolan 
f of the United States 
Geological Survey, 
‘ Washington, D.( 
; was elected vice pres- 
f ident. The following 
t were elected council- 
Dr. H. D. Hedberg °'S: Harold L. James, 
i also of the [ S.G.5.; 
M. ors sag 5 - od = Bonen i Write for complete Sucker Rod Bulletin 
t Wisconsin, and Norman D. Newell, 
Columbia University 
W. C. NORRIS, MANUFACTURER 
DIVISION OF DOVER CORPORATION 


New Officers Elected for 
Fort Smith Geological Society 







NWORRIS 


P. O. BOX 1739 * TULSA, OKLAHOMA 






QOWALITY BRANCHES: Great Bend. Kansas orpus ¢ ous 
} . 1 : . eb eh re t Kilgore Jessa, Wichita Falls, Texas klahome 
The Fort Smith Geological Society has Psucxaa eoes % City hla sesggs s Pagag * canind.  Siatanaion 

POLISHED BO0S Fa on, New Me Edmont Alberta, Canada 





COUPLINGS 


elected new officers for 1959-60. They 


are Bo W. Miller, Gulf Oil Corporation, |  qmmmmmmmmamsaasseasasA CC, 
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Halliburton Power-Driven Measuring 
Equipment Means More Accurate 
Downhole Determination! 


The Halliburton Measuring Device, 
first developed over 35 vears ago, pro- 
vided the Industry with a means to 
accurately measure the top of the 
cementing plug being pumped to the 
bottom of a string of casing. This as- 
sured a placement of cement slurry 
outside the casing and around the 
shoe joint. 
















Today, Halliburton offers a complete 
line of Power-Driven Measuring <As- 
semblies ... still pointing the way to 
increased efficiency on your job and 
more profit in your well operation. 


Popular applications of this advanced 
Halliburton equipment are: 

e Accurate measurements of depths 
in wells. 


e Running crooked hole survey 
instruments. 

e Running instruments to obtain bot- 
tom hole pressures and tempera- 
tures, fluid samples, ete. 


e Running mechanically operated 
paraffin cutting tools. 


e Running Halliburton Limit Plugs, 
or other types of tools in casing or 
in open hole. 

e Running shifting tools through tub- 
ing in changing chokes and seating 
nipples. 


ALLIBURTON 


MEASURING EQUIPMENT 





“A Measure of Accuracy -{§- for All Downhole Requirements” 
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DIESEL 


This diesel-engine-driven Super Duty Measuring 
Assembly is designed for the toughest and most severe 
types of wire line operations. It is a completely pack- 
aged unit including power, three-speed transmission, 
reel assembly, controls, measuring device and wire 
line. The convenient center-lift point and rigid guard 
rails are ideal features for work on offshore platforms 
or for heavy duty wire line service anywhere. The line 
capacity of reel ranges from 3000’ of 5/16” cable to 
43.600’ of .082” diam. steel wire line. 





AIR 


With the increasing use of pneumatic controls and 
drives for drilling equipment, many operators are find- 
ing it convenient to drive their Halliburton Measuring 
Line Equipment with air motors... especially where 
safety practices rule out diesel or electric power. Most 
Halliburton Standard Measuring Reels are suitable for 
mounting and driving with this radial 5 cylinder air 
motor. The line capacity of the Heavy Duty Reel 
ordinarily preferred ranges trom 10,000’ of .092” to 
18,000’ of .066” diam. steel wire line. 





ELECTRIC 


This Extra Heavy Duty Type Electric Measuring 
Assembly is designed for use where dependable elec- 
tric AC power is available. The compact unit is 
equipped with a three-speed transmission, a 5 hp vari- 
able-speed electric motor, Extra Heavy Duty Reel, 
measuring device and measuring line. The motor con- 
trols are conveniently located and all wiring is installed 
in accordance with the latest codes and specifications. 
The line capacity of this assembly depends upon type 
of reel selected which may range from 3000’ of cable 
to 67,500’ of .066” diam. steel wire line. 





Replacement Parts ire available in most Halliburton warehouses for Standard Measuring Devices, Reel Assemblies and Accessory 


Equipment. Measuring Lines of standard diameters and types are stocked everywhere Halliburton Cementing Trucks are stationed. 


HALLIBURTON MEASURING EQUIPMENT 


HALLIBURTON OIL WELL CEMENTING COMPANY e DUNCAN, OKLAHOMA 


: 


sa 





284 SERVICE CENTERS JUST MINUTES AWAY FROM YOUR WELL 
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Age —_- | Associations 





* homa City, vice chairman-memberships; 
Fred Met owan, i? l. Eason & Com- 
pany, Oklahoma City, secretary, and B 
D. McCampbell, An-Son Drilling Com. 
pany, Oklahoma City, treasurer. 


California Chapter of API 
Honors Russell B. Hodgson 


Russell B. Hodgson, joint Ventura 
representative for lidewate1 Oil Com- 
pany’s Western Division Production De. 
partment, has been given the meritorious 


service award of the California Coastal 

= Chapter, API, Division of Production 
ra : The award acknowledges Hodgson’s 
— ‘distinguished and meritorious service” 
n providing constructive leadership in 
the formation and program of the chap- 


eT. 


Norman Knapp New President 
Of N.D. Geological Society 
Norman Knapp, Mobil Producing Co.,, 
Billings, Mont., has been elected presi- 
dent of the North Dakota Geological 





SOcCeTY 

Other officers include Howard L. Ellin- 
wood, The California Co.. Bismarck, 
vice president; Howard Armentrout, Cal- 
vert Drilling Co., Billings, treasurer; and 
William R. Bolenbaugh, Texaco _Ince.., 


( asper, Wro.. secretary 


/ f, Comphelt Named Choi 
rom the word GO! OF Kansos AAODC Chapter 
Robert C. Campbell of Sierra Petro- 


leum Co. was elected chairman of the 
Kansas Chapter of the American Asso- 


Dependable on-the-spot power now comes in the ciation of Oilwell Contractors. Campbell 
watont tinbte ete ee eT succeeds Emmett Hall, Gabbert-Jones 
neatest, lightest, set-it-down-and-let-it-run “package Drilling Co.. who has become chairman 


of the executive committes 


you ever saw. The skid-mounted Ruston TE gas turbine 
> Other officers for 1960 are Fred Barker, 




















generating set gives you constant power availability with Earl F. Wakefield, and A. L 
ust when and where you want it. It is capable of ness, Cewnng See <5 a ee 
a ee — oon oe. iS Capaure « presidents. Lorin Baker, Rine Drilling 
long periods of non-stop operation. It is self-contained Co., 1s secretary-treasuret 
and requires no cooling water. It is simplicity itself to International Oil Scouts 
operate and maintain... but why not write for full Complete 29th Year Book 
‘ é 7a William P. Allen, scout for the Im- 
information in our illustrated catalogue No. 9605X? perial Oil Ltd., Calgary, Alta., and _pres- 
ident of the National Oil Scouts and 
Landmen’s Association, has announced 
| the « ompletion of the Associations 
‘TE’ 300 kW ['wenty-Ninth Yearbook, Oil and Gas 
| Field De veloft ment. 
G A S T U R B | N E S | The Yearbook contains 1,136 pages 
| and reviews oil and gas activity during 
1958 1 States, im ing , ask: and 
430 b.h.p. at 80 F. amb. temp. dg stat including Alaska 
all of Canada 
OUTPUT SHAFT SPEEDS: ! 200, 1500 or 1800 R.P.M. 
FUELS: NATURAL GAS, DISTILLATES AND SELECTED CRUDES. . TTT 
; ERRATUM 
The posted nuclear log on Page 
Ruston long-life gas turbines range in powers up to 1260 b.h.p. (80 F. amb. temp.) 100 of the December 1959 issue of 
WORLD OIL (Central Kentucky 
Activity to Reach Record Heights) 
erroneously labeled the Laurel dol- 
omite as “Laurel shale.” As stated 
RUSTON & HORNSBY LIMITED - LINCOLN - ENGLAND in the article, the Laurel is a dolo- 
Associated with Davey, Paxman & Co. Ltd., Colchester mite throughout most of central 
TE’ Gas Turbine Licensee for the U.S.A.; Thompson Ramo Wooldridge Inc., 23555 Euclid Avenue, Cleveland, Kentucky and in Parts of northern 
Ohio eget nc ticiland iia ie al sak Tennessee where it is found on the 
s Turbine Licensee for the ; Clark Bros. Company, Olean, New York. “ ae ° ails 
Representatives for Petroleum Industries in the U.S.A.; Beckley, Haltom & Hickman, The Americas Building, | surface and in the subsurface. 
Rockefeller Center, 1270-6th Avenue, New York 20, N.Y.C. 1 —— 
JA: 
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IN THE ROCKIES... as everywhere... 


fastest mud delivery 


by BAROID 











Now you get direct delivery 
by men who know your Jocal problems 
. .. from Baroid stores near you. 
This new service assures that 
all your mud material requirements 


will be at your well — on time. 





BAROID DIVISION 


lo V,p\ vo | error ea 
oP AN 270) f 0 


i 
4 
S915 
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books, maps 
and movies 


ie) =| 


ESTIMATOR’S PIPING MAN HOUR and excellent. And, that production ele- 
MANUAL, Gulf Publishing Company, ments can be grouped into six different 
P. ©. Box 26 Houston 1, Texas, by stings or categories which are: general 
John S, Page and Jim G. Nation, Price economy, project supervision, labor rela 
$7.5 tions, job conditions, equipment and 
[he authors, estimators by profession weather 
ive found alter much comparison on Using the above experience, the authors 
iny rorects that production percentages have devised an accurate ind convenient 
an be classified into five categories, method of estimating direct labor for com- 


namely: very low, low, average, very good plete fabrication and installation of 


GEOPHYSICAL 
EQUIPMENT 


H-E manufacture a wide range 
of Geophysical supplies in ad- 
dition to that illustrated includ- 
ing: loading poles, cable reels, 
winches, shooting trucks etc. 
Write for full details quoting 


ref.D/GL. 


proc - 




















HE TRACTOR DRILLMASTER 


ae | 
\ ; 

d ‘ ; 
Ay 

' j 

} 








H-E BREAST 
REEL 


59 ia it ETT. 





| H-E DRILLMASTER MINOR 1 
HANDS - ENGLAND OILFIELD EQUIPMENT LTD 


GEOPHYSICAL SUPPLIES 
TEL: 600 CABLES: OIL LETCHWORTH ENGLAND 


MANUFACTURERS OF 


LETCHWORTH HERTS ENGLAND 


Exclusive licensees in Western Germany: August Goettker Flachbotrungen, 20a Wathlingen Kreis Celle, West. Germany 
BM) 
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ess piping for any given system. Thus, by 
means of this manual, the reader has a 
method of obtaining a production effi. 
ciency 


percentage by applying all known 
local conditions and variables plus a 
method of obtaining a complete direct 


labor rate for the craft or crafts involved 
in the various operations. 

Subject 
rication of pipe 
tion and erection, and non-terrous 
fabrication, underground piping, hangers 
patent scaffolding, 


shop fab- 
field fabrica- 


ireas covered In lude : 
and fittings, 
alloy 


and Supports, painting, 


insulation lo enable the reader to get 
more from the manual, the authors have 
provided a comprehensive sample estimate 
Also, there is a section devoted to tech- 
nical information which will be of benefit 
to the reader in preparing an estimate 


The manual may be purchased from the 


Book Department of Gulf Publishing Co, 


PETROLEUM IN. 
The Age of Illu- 


THE AMERICAN 
DUSTRY 1859-1899, 


mination, Northwestern University 

Press, Evanston, IIl., Harold F. William- 

son and Arnold R. Daum 

This work traces the growth of the 
American petroleum industry from 1859, 
when Edwin L. Drake drilled the first 
commercially successful oil well in the 
I nited States at [itusv1 le, Penn., until 
the end of the nineteenth century, when 


the age of kerosine illumination ended and 


the gasoline age be gan, 
first of a 
based on 


The Age of Illumination, th: 
definite 
years of intensive 
the American Petroleum 
original source | 


two-volume history, is 
sponsored by 


Institute, into 


research 


material. 


The general will lea 
cidents that explain the clos« 
between the efforts of the oil 
expand its markets and the effect on living 
standards both at home and abroad 


the in- 
relationship 
industry to 


reader rn ol! 


All readers will appreciate the inclusion 
of nearly 150 maps, diagrams and _ photo- 
graphs that illustrate the various develop- 
ments within the industry and depict the 
leading personalities connected with its 
history 


PROCEEDINGS OF THE SYMPOSIUM 


ON THE DEVELOPMENT OF PE- 
TROLEUM RESOURCES OF ASIA 
AND THE FAR EAST, Mineral Re- 
sources Development Series No. 10, 
United Nations Economic Commission 
for Asia and the Far East, United Na- 
tions Publication, $2.50 i. 18/- 
sterling; Swiss France 10 50 or equlv- 
alent in other currencies 


This publi ation contains the report and 
the principal documents of the Symposium 
on the Development of Petroleum Re- 
sources of Asia and the Far East, which 
held in New Delhi, India, from De- 
cember 3 to 16, 1958, under the sponsor- 
ship of the United Nations Economic Com- 


was 


mission for Asia and the Far East 
ECAFE 
It consists of two parts; Part I, Report 


of the Symposium and Part II, Documen- 
tation. Part II is further divided into A. 
Documents of general scope; B. Documents 
yertaining to the ECAFE as a 
whole; C. Documents relating to petro- 
leum resources in countries of the ECAFE 
region; D. Documents relating to petro- 
leum resources, development in countries 
of the ECAFE region; and E. Documents 
concerning regulations governing petro- 
leum resources development. Maps for the 
documents are under preparation, and will 
be issued separately as annex to this pub- 
lication. 


region 
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Jan 


4-15 Advanced Drilling Engineering Course, 


rexas A. & M. College, College 
Station, Texas. 

11-13 First International Symposium on 
Arctic Geology, Jubilee 
Auditorium, Calgary, Alberta. 

11-15 | SAE, Annual Meeting, Sheraton- 
Cadillac Hotel, Detroit. 


15-16 International Oil Scouts Association, 


Directors Meeting, Adolphus 
Hotel, Dallas. 
17-19 | Kansas Oil Men's Association 45th 


Annual Convention, Broadview 


Hotel, Wichita, Kan. 


20 Oil Trades Association of New York 
Meeting, Waldorf-Astoria Hotel, 


New York City. 

28-29 Houston Section NACE, Two Day 
Course in Practical Corrosion 
Control Systems for Oil & Gas 


Production, Rice Hotel, Houston. 
29-30 ~=6Fluids in Rocks Conference, University 


of California, Los Angeles. 


Feb 
8-10 AAPG, Rocky Mountain Section, 


renth Annual Meeting, Billings, 


Mont. 


14-18 AIME, Annual Meeting, Statler Hotel, 


New York City. 


Mar. 
? 


2- 4 API, Division of Production, South- 
western District Meeting, Statler- 


Hilton Hotel, Dallas. 


14-18 NACE, loth Annual Meeting, Memorial 


Auditorium, Dallas. 


16-18 API, Division of Production, Southern 
District Meeting, Hilton Hotel, 


San Antonio, Texas. 


New York City. 


30 API, Division of Production, Mid- 
thru Continent District Meeting, 
Broadview Hotel, Wichita, Kan. 


Apr. I 


April 


20-22 API, Division of Production, Rocky 


Mountain District Meeting, 


Gladstone, Henning and Town- 


send hotels, Casper, Wyo. 


20-22 NPA, Semi-annual Meeting, Hotel 
Cleveland, Cleveland. 

21-23 Permian Basin Section SEPM, Annual 
Meeting and Field Trip, Abilene, 
Texas. 

24-26 IPA of America, Mid-Year Meeting, 
Denver-Hilton Hotel, Denver. 

25-28 AAPG-SEPM, Annual Meeting, 
Chalfonte-Haddon Hall, Atlantic 
City, N.J. 

25 Advanced Drilling Engineering 

thru Course, Texas A. & M. College, 

May 6 College Station, Texas. 

May 


1- 4. API, Division of Transportation, 
Tanker Conference, Seaview 
Country Club, Absecon, N.J. 


2-3 SAE of AIME, Wichita Falls, Texas. 
2- 4 AIME, North Texas Secondary Re- 


covery Symposium (Biennial), 
Wichita Falls, Texas. 


5- 6 AIME, Rocky Mountain Petroleum 
Sections, Annual Joint Meeting, 


Calgary, Alb., Canada. 


12-13 | API Division of Production, Pacific 
Coast District Meeting, Biltmore 
Hotel, Los Angeles. 

25-28 AAPG, Western Canada Reginal 
Meeting, Banff Springs Hotel, 
Banff, Alberta. 

June 


5-10 SAE, Summer Meeting, Edgewater 


Beach Hotel, Chicago. 


12-17. API Division of Production, Mid- 
year Committee Conference, 
Sheraton-Dallas Hotel, Dallas. 

28-30 | API Division of Production, Eastern 


District Meeting, Greenbriar 


Hotel, White Sulphur Springs, 
W. Va. 


a 


23 Oil Trade Association of New York 
Meeting, Waldorf-Astoria Hotel, 


VICTAULIC COUPLINGS 
Simple, fast, reliable. Styles 
77, 77-D, for standard uses 
with steel or spiral pipe, — 
Style 75 for light duty. Other 
styles for cast iron, plastic 
and other pipes. Sizes %4’’ to 
60”. 





VICTAULIC FULL-FLOW FITTINGS 

Elbows, Tees, Reducers, Laterals, a com- 
plete line—fit all Victaulic Couplings. Easily 
installed — top efficiency. Sizes %4”’ to 12”. 





ROUST-A-BOUT COUPLINGS 
For plain or beveled end 
pipe Style 99. Simple, quick, 
and strong. Best engineered 
and most useful plain end 
coupling made — takes a 
real “‘bull-dog’”’ grip on the 
pipe. Sizes 2” to 12”. 


® 





VICTAULIC SNAP-JOINTS 

The new, boltless, speed 
coupling, Style 78. Hinged 
into one assembly for fast 
piping hook-up or disassem- 
bly. Hand locks for savings 
in time and money. Ideal for 
portable lines. Sizes 1’’ to 8” 


VIC-GROOVER TOOLS 

Time saving, on-the-job grooving tools. Light 
weight, easy to handle — operate manually 
or from any power drive. Sizes %4’’ to 8”. 





Promptly available from distributor stocks coast to coast. 





Write for NEW Victaulic Catalog-Manual G-1 


Nomads’ Chapter monthly meeting: Los Angeles, 
second Wednesday, Hotel Biltmore, Wallace A. 
Sawdon, Secretary. Houston, second Monday, Ye 
Old College Inn, Harry E. Estes, Secretary. 
Dallas-Fort Worth, first Monday, Greater Dallas 
Club, Hank Davis, Secretary. Tulsa, Hotel Tulsa, 
Gilbert Swift, Secretary. New York. first Monday, 
Hotel Biltmore, Jesse E. Hickman, Secretary. 


COMPANY OF AMERICA 
P. 0. BOX 509 « Elizabeth, N. J. 





VICTAULI 
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GRAY 


Well Control Means 
Safety is Economy 


How much is safety worth on your 
well? 
In insurance? 
In accidents? 
In down time? 
In loss of production? 
In repairs? 


Ihe degree of safety you want for 
your well is your problem. But if you 
want maximum safety Gray Systems of 
Well Control will be your answer 

Design, engineering, construction, 
all are based on safety. Pressure areas 
are reduced to a minimum. Maximum 
flexibility is built into the assembly to 
provide for positive, efficient handling 
of every well control problem. 

In any pay zone...deep or shal- 
low, single or multiple... you can rely 
on Gray Systems of Well Control to 
give you practical, economical well 
control safety. 

For more information about the 
economics of Gray Well Control safety, 
contact your nearest Gray Tool repre- 
sentative. His telephone number is on 
the back cover of the Gray Catalog in 
Composite Catalog. 


Safety is Economy 


fool Company 


229) HOUSTON, 
REpublic 4-164] 


TEXAS 


5909 


P.O. BOX 


Suppliers’ notes 





Byron Jackson Emphasizes Product Development 


New product development was the theme of a national meeting of Byron Jackson Oil 


Tool, Inc., held recently in Houston. 


Keynote of the 


meeting was the company’s 


expanded new product research and development program. The three day conclave 
was attended by upper management executives and divisional and regional sales man- 
agers from all parts of the United States. First row (left to right): Don Appleford, T. 
W. Jurling, Harold C. Starr, Vern W. Hillyard, John P. Kirby and A. R. Boyd. Second 


row: W. C. Brooks, O. J. File, A. W. Rose, president, R. J. 


and domestic sales manager who directed the meeting, I. 


Evans, Jr., vice president 


B. Bryan, P. A. Jordan and 


G. F. Nicolson, vice president and assistant general manager. Third row: R. E. Leasure, 


J. S. Smith, R. 
Jr., Si Tamny and John C, 


G. Taylor, Jr., manager of engineering, R. T. 
Grant, chief engineer, P. B. 


Todd, W. F. 
Rubber Products. 


Roberts, 
Present at 


the meeting but not shown in the picture was John O. Ramsey, advertising consultant. 


Morris Varnadore 


& 


Ralph Hickey 


Ralph Hickey and Morris Varnadore 
have been appointed sales representatives 
for Southwestern Pipe, Inc., to expand 
field services in West Pexas, New Mex- 
ico, Oklahoma and Kansas. Hickey 
set up offices in Tulsa in the Enterpris¢ 
Building Oklahoma 
Kansas for Southwestern’s Lightwall elec- 
line pipe. Varnadore 
located in the Midland Savings 
Midland, lexas. He 
New Mexico 


has 


and will cover and 


tric resistance-weld 
has been 
& Loan 


will 


Building, 


serve West Texas and 


H. D. (Dave) Collins has been appointed 
manager of the Chicago South Side 
branch of White Truck Division of The 
White Motor Company. The Chicago 
North Side branch for White is managed 
by Clarence Hagstrom. 


J. W. Lowrance, Jr., has been appointed 
production valve salesman representative 
for Grove Valve and Regulator Company 
in the Rocky Mountain region. 


W. D. Raymond, assistant controller 
Dresser Industries, Inc., Dallas; L. W. 
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Stanberry, secretary-treasurer, W. CG 
Norris, Manufacturer, Division of Dover 
( orporation, Tulsa: C. B. Chantler, con- 
and Martin McKee, assistant 
comptroller, both of Standard Oil Com- 
pany of California, Western Operation, 
Inc., San | rancisco, have all been elec ted 
to membership in the Controllers Insti- 
tute of America. 


troller, 


vice 


Wood has been 


FeSCAT( h 


made 


Fenton M. 


president charge of and de- 
velopment of the Tuboscope Company, 
Pr or to his Wood 


design engimeet 


Houston Promotron, 


Wiis chic f 


George E. Conner has been elected pres- 
ident of Miulwhite 
Mud Sales Company 
of Houston. Conner 
Milwhite in 


joined 
| salesman. 


In 1955 he 


mote d to 


Was pro- 
mian- 


sales 


ager, and in 1958 was 


elected to serve as ex- 
ecutive vice president 
of Milwhite. Also, 
Geo. W. (Bill) Bow- 
man has joined the 
Milwhite staff as a 


representative in the Fort Worth 


G. E. Conner 


sales 


area. 


J. D. McCall has been appointed presi- 
dent of Columbia-Geneva Steel Cor- 
poration, with headquarters in San 
Francisco. McCall succeeds Leslie B. 
Worthington, who was formerly president 
1960 
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yi levied Lileilehs «2 ONE POWER UNIT 
@euzee OPERATES TWO 


=OT 


JOHNSTON 


Hydraulic 


PUMPING UNITS 


The EOT-Johnston Hydraulic Pumping 
Unit is the economical way to produce 
wells. Initial cost is less .. . installation 

cost is less than conventional beam-type 
units... and, as you can see from the field 
installation photo on the left, the power 
source is economical, too. 


x 


From Mexico to Canada, California 

to West Virginia, operators have field-tested 
the EOT unit. This ruggedly constructed 
pumping unit requires a minimum of 
maintenance, and in remote, inaccessible 
areas this is the pumping unit operators 


prefer because of its dependable 
performance. Compare cost or performance. 
The EOT-Johnston unit measures up! 


Before you buy your next pumping unit, 
get all the facts and figures. Compare 
the initial cost, operating cost and 
proven performance of the EOT-Johnston 
pumping unit against conventional 
beam-type units. You will see 
why profit-minded operators specify 
EOT-Johnston Hydraulic Pumping Units 
when their wells go on artificial lift. 
Aerial photo (left) shows the Sohio Petroleum Co.’s 
EOT-Johnston pump installations. Located on the 
banks of the Atchafalaya River in the St. Martin 
Parish, La.; the two units are driven by one 84 h.p. 


prime mover using gas from the wellhead. The two 
pumping units are 1000 feet apart in this remote 


ENGINEERED OIL TOOLS, INC. 


1710 BURNETT ST. HOUSTON, TEXAS 
P. 0. BOX 1665 PHONE FA 3-0293 


DISTRIBUTORS 

DOMESTIC: Bovaird Supply Co.; Lacy Oil Tool 
Co.; McJunkin Corp.; Production Equipment 
Products Co.; Union Supply Co.; Wilson Supply 
Co. CANADA: Canadian Well Services, Ltd. 
EXPORT: Wilson Supply Co., International Div. 


S912 











A man who’s out to make a name for himself and his 
company — makes it a habit to read his businesspaper regularly 
and thoroughly. You know there’s no surer way to keep abreast 
of what goes on in your trade or industry. No richer source of 
useful, usable ideas for getting ahead in your job, or in your field 
than the advertising and editorial pages of... your businesspaper 





ATION BY EHXRENBER 


Where there’s business action, there’s a 


businesspaper . . . Where there’s drilling-production busi- 


ness there’s WORLD OIL 


a series of advertisements prepared by the ASSOCIATED BUSINESS PUBLICATIONS 
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of Columbia-Geneva, and is now  presi- 
dent of U.S. Steel Corporation. Worth- 
ington was elected president of U.S 
Steel last November 


Dan Fagan has been transferred from 
Odessa, Texas, to Pampa, Texas, by 
Gulf Coast Machine & Supply Company, 
\ native of Pampa, Fagan returns to his 
home after several years in sales and 
service in West Texas and New Mexico. 


Thomas H. Mullen has been named di- 
rector of Customer Relations of the US] 
Pechnical Center in Pompano Beach, 
Florida, research and development divi- 
sion of U.S. Industries, Inc. 


W. M. (Bill) Hiddleston has resigned 
from the George E. Failing Company, 
Enid, Okla. to become sales manager 
for Logmaster Services, Inc., at Enid. 


Robert B. Gibbs has been transferred 
from Odessa, Texas, 
to Lufkin Foundry 
and Machine Com- 
pany’s export offic 
in New York City 


Gibbs has been a 


sales engineer for 
Lufkin at Odessa 
since 1953. He will 


assist A. V. Simon- 


son, export division 





: manager, in the sal 
R. B. Gibbs ‘ 


of Lufkin equipment 


outside the United States 


E. E. (Dusty) Rhodes, Tulsa, has been 
appointed sales and service representa- 
tive for the state of Oklahoma by Oil 
Metering and Processing Equipment 
Corporation of Houston 


W. W. Gratehouse has been named vice 
president of Drilling Tools, Ine., and J. 
E. Pattillo, Jr., has been promoted to 
sales manager ot the company 


H. J. Soileau has be n promoted to store 
manager at Jones & Laughlin Supply Di- 
vision’s Harvey, La., store. Soileau joined 
Jones & Laughlin at the Harvey store 
in 1954 and was later transferred to the 


Houma, La., store. 


Rex W. Landry has joined Daniel Orifice 
Fitting Company as application engineet 
in charge of meter station design 


Daniel Lee Nicholson has been named 
production valve salesman by Grove 
Valve and Regulator Co. in the Okla- 
homa area. Nicholson will handle. sales 
of Grove production valves in Oklahoma 
and parts of Southern Kansas. He will 
headquarter in Oklahoma City. 


E. B. Speer, presently vice president- 
operations-steel, United States Steel Cor- 
poration, has been appointed administra- 
tive vice president-¢ entral operations 
steel and coal), succeeding Edwin H. 
Gott who was recently named executive 
vice president-production. 
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another 
TRETOLITE SERVICE 


report 





OLVO PARAFFIN REMOVER REDUCES 





When so_vo Paraffin Remover treatment was started 
on a Kansas well, the flow line pressure was at 430 p.s.i.g. 
Within 48 hours the flow line pressure dropped to 100 
p.S.1.2. and at the end of five days’ SOLVO treatment, the 
flow line was operating at its normal pressure ol 20 p.s.1.g. 


The table shows how soivo Paraffin Remover was applied. 





Start 5 gals. SOLVO Well Annulus 430 
5 gals. Kerosine 

24 hrs. 5 gals. SOLVO Flow Line 430 

48 hrs. 2 gals. SOLVO Flow Line 100 
1 qt. Moth Balls 

72 hrs. 0 — 20 

\ i P ( 





369 Marshall Avenue, Saint Louis 19, Missouri — 
5515 Telegraph Road, Los Angeles 22, California 
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HOW LINE PRESSURE from 430 to 20 psig 


(An important consideration in this case is the fact that 
the flow line pressure had built up to the 430 p.s.i.g. with 
a so-called “paraffin solvent” in use. This paraffin solvent 
cost the producer 20% more per gallon than soLvo. 

P.S.: so_vo Paraffin Remover was applied to all wells 
on this lease. The reduced flow line pressures in every case 
showed effective paraffin removal. The improved soLvo 
treatment resulted in a savings in chemical costs. of 
$100.00 per month. 


SOLVO PARAFFIN REMOVERS CONTAIN 
NO CHLORINATED SOLVENTS 


For complete information, 


th} Vfan in the Red Car 








CANADA: Petrolite Corporation of Canada, Limited, 309 Alexandra Blidg., 
Edmonton, Alberta 


ENGLAND: Petrolite Limited, Heathcoat House, 20, Savile Row, London W 


VENEZUELA: South American Petrolite Corporation, Hotel Avila, Caracas 


i aa ee 


BRAZIL: WERCO, Ltda., Avenida Rio Branco 57-s 1410-11, Rio de Janeiro 
COLOMBIA: W. F. Faulkner, Calle 19, No. 7-30, Office 807, Bogota 
GERMANY: H. Costenoble, Guiollettstrasse 47, Frankfort, a.M. 

ITALY: NYMCO S.p.A. 9, Lungotevere A. da Brescia, Rome 

JAPAN: Maruwa Bussan KK, No. 3, 2-Chome, Kyobashi, Chuo-Ku, Tokyo 
KUWAIT: F. N. Dahdah, Box 1713, Al Kuwait 

MEXICO: R. E. Power, Sierra de Mijes, No. 125, Mexico, D. F. 
NETHERLANDS: F. E. C. Jenkins, Hoefbladiaan 134, The Hague 

PERU: International Gas Lift Company, Apartado 71, Talara 

TRINIDAD: Neal and Massy, Ltd., P.O. Box 544, Port of Spain 


For more data on advertised products, use Readers’ Service Cards, last page 183 
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HOMCO Holds Two-Day Sales Meeting Mexico Division; R. M. Freeman, division manager, South 


Phe Houston Oil Field Material Co., Inc., recently held a two- Texas Division; L. H. Galeener, director of directional drill- 
day Domestic Sales Meeting in Houston. Attended were (left ing. Back row left to right) : Roger Eason, director Oil Field 
to right, front row): Bob Duke, director of Market Research: Rentals; E. C. Alford, division manager, Eastern Louisiana 
Warren Hollier, division manager, Rocky Mountain Division: Division; Gene Webb, division manager, Western Louisiana- 
Don Burton, division manager, North ( entral Division; Otho Mississippi Division; r. ¢ . Smith, director of Fishing-Cutting; 
Meadows, assistant director of sales; Z. C. Ambrose, executive H. H. Hughes, assistant director of Fishing-( ‘utting; Bob Dil- 
vice president, Domestic Operations; A. W. Waddill, vice pres- worth, director of Sales; Howard Ward, division _manager, 
ident, public relations; C. L. Roach, vice president, Domestic California Division; Frank Singletary, assistant director of 
Operations; C. J. Erwin, division manager, West Texas-New Directional Drilling; T. C. Burke, director of Supply. 


David W. Sheehan and Harold W. Hal- 
deman have been appointed territory 
managers in the North Atlantic. states 
by White Truck Division of The White 
Motor Company. Sheehan takes charg 
of distributor locations in) metropolitan 
New York and northern New Jersey 
Haldeman will head outlets in Connec- 
ticut, Marne, lassachusetts and Rhod 
Island 


; Charles J. Spiker has been appointed 
es CHQ% manager, oil field) accounting, by The 


D. W. Sheehan H.W. Haldeman = National Supply Company. W. R. Davis \. DL Blackledge 
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FOR OIL COUNTRY USE 


LINE PIPE COUPLINGS A. P. I. 


Ve" to 12’°—Seamless, Black or Galvanized 


| PLAIN TUBING COUPLINGS A. P. I. 
1” to 4°°—Seamless 
| 











J. H. Grubb J. W. Brougher 


EXTERNAL UPSET TUBING COUPLINGS A. P. I. 
%" to 3V2''—Seamless 
CASING COUPLINGS A. P. I. 
| 4/2" to 134%’’—Long or Short 
| HYDRAULIC COUPLINGS 
Vea" to 4’’—Seamless 
| i REAMED AND DRIFTED A. I. S. I. 
¥4"" to 12’—Seamless 
DRIVE PIPE COUPLINGS 
6” to 12’’°—Seamless 


PIPE NIPPLES 





All Sizes and Types 
STEEL BUSHINGS AND PLUGS \ \\ ' ' 
Merchant and High Pressure , 4 Rin G. Hayward ]. B. ( Joden 








WHEELING MACHINE | Sr‘. 


Phe directors of Cameron Tron Works, 


‘-PRODUCTS COMPANY oOo ics. on 


WHEELING, WEST VIRGINIA or oon the past 10 years, was 


Vice president and assistant 


WEST COAST FACTORY: WOODLAKE, CALIFORNIA j ang; i. Ee. Se wae hanes 


for 19 years, was named vice president 
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and manager of the Pressure Control 
Equipment Division; J. H. Grubb, with 


1¢ 


since 1955, was named vice 


Interna- 


Cameron 
president and manager of the 
tional Division; J. W. Brougher, 
Cameron tor five years, 


Ww ith 
was elec ted vice 
Spe ial 


Hayward, with 


president and manager of the 
Products Division; C. G 
Cameron for eight vears, was named vice 


president and controller; and J. B. Og- 
fen, serving in the Industrial Relations 
Department for 18 years, was elected 


f industrial 


vice president and manager « 
relations 

J. S. Abercrombie is 
Other 
company who were re-ele ted 
R. H. McCullough, secretary-treasurer, 


ind Herbert Allen, vice 


general managet 


Woodfield Pickering Limited 


Serving European Market 
Woodfield Pickering Limited has _ re- 
tly been formed in Europe through 

the combining of R. Y. Pickering & 

Co., Ltd. one of The Lithgow Group 

f Companies, of Wishaw, Lanarkshire, 

ind Woodfield Rochester, Ltd. The pool- 

ing of Scottish and English industrial 


interests which include heavy and light 


president and 
officers of the 
include 


board chairman 


preside nt and 


engineering, shipbuilding, hydraulics, 
electronics and manufacture of oil drill- 


ing equipment will provide a new all-in 


rvice for oil companies contemplating 
drilling. Ac- 


advantage 


ff-shore continental shelf 


rding to the 


ffered by the new 


company, on 
firm is that equip- 
ment bought by oil companies will have 


Middl | ast 


a shorter tow to the 


Stardrill-Keystone Integrated 
With Buffalo-Springfield Co. 


activities of Stardrill-Keystone 
Division, recently acquired by Koehring 
Co., Milwaukee, Wis., have inte- 
erated with another Koehring division, 
Butfalo-Springfield Co., Springfield, Ohio. 
The new division will be known as Buf- 
falo-Springfield Co, The Stardrill-Key- 
stone Division name will be retained. 
Due to the 
divisions, the following appointments were 
Howard D. Barnhart was ap- 
domestic manager, Star- 


Sales 


been 


integration of the two 


made 

pointed 
drill-Keystone products. Barnhart was 
manager of Stardrill-Keystone 
H. J. Allen to vice president, 
Sales, for Stardrill-Kevystone 
Glenn E. Moore to product manager re- 
porting to R. E. Burton, president of 
B ffalo-Springfield. Moore will act as 
liaison among Buffalo-Springfield Co., 
Stardrill-Keystone and the Franks Ma- 


sales 


tol erly 
export 
produc ts 


chine Co. Ned E. Girlando to senior 
drill project engineer for the Buffalo- 
Springfield Co.. reporting to the chief 


Robert roy to assistant do- 
Stardrill-Key- 
e products reporting to the domestic 


neer. 
tic sales manager fot 


sales manager. R. C. Johnston to assist- 


ant export sales manager reporting to 
Allen. Thomas M. Greene to assistant 
works manager reporting to W. H 
Mathys, works manager. Richard Kem- 
merly to production manager, Buffalo- 
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Springfield Co. Kemmerly was formerly 
purchasing agent with Stardrill. L. 
Charles Siemon to purchasing agent with 
Buffalo. H. J. Ruttenburg, formerly 
president of Stardrill, will become a con- 
sultant with the firm. 


Rochester Company Secures 


Large Yugoslav Contract 
Woodfield Rochester Limited has been 
awarded a large contract for the manu- 
facture of oil field drilling and produc- 
Yugoslavia. Notice 
Yugoslavia. being 
Woodfield agents, 
Engineers — of 


tion equipment by 
of the contract in 
offered was given by 
Standard 
Belgrade. 
The contract is for the manufacture 
and supply of a number of drilling rigs 


Representative 


capable of drilling to depths of 8,500 
feet, together with drilling equipment. 
Several British companies will be asso- 
ciated with Woodfield as sub-contractors 
in the supply of equipment. They are 
Failing Supplies Ltd.; 
J. K 


Foamite Limited; 


Smit & Sons (Diamond Tools 


Ltd.; Le Grand Rochester Limited; Oil 
Well Supply Company Limited; The 
National Supply Company Limited; and 
Transport Equipment (Thornycroft 
Limited. 


Fred E. Cooper Begins 
Plant Expansion in Tulsa 


Fred E. Cooper, Inc., with home offices 
and main plant in Tulsa, has begun an 
extensive over-all plant expansion pro- 
gram at the plant site which is esti- 
mated to exceed $250,000. 

General office space will be 
by 89 percent. The fabricating 
will be 95 percent larger and will be 
equipped with two heavy duty overhead 
electric cranes having a hook lift of 20 
feet. The shop will be equipped with 
most modern shop and machine tools 
Machinery overhaul space is being en- 
larged 100 percent. The additional repair 
space is being built in dimensions to take 
the largest Cooper machines with re- 
serve room for possible additional in- 
crease in the size of the machinery. 


increased 
shop 

















KATES: Regular Classified (undisplayed) set in this size type: 20 cents per word. Minimum 
*harge $4. Blind box address in our care counts six words. Replies forwarded without charge. 
Display Classified ads, set in suitably larger type with ruled border, $13.50 per column inch, 
Ten percent discount for two or more insertions of same copy in consecutive issues. All classified 
ads payable in advance. Send copy and checks to: Trading Post Classified Section, World Oil. 


P. O. Box 2608, Houston, Texas. 





HELP WANTED 





SALESMAN WANTED 


Well-established successful firm has open- 
ing in an expanding sales department for 
young man looking for an opportunity in 
sales work. Must be college graduate, not 
over 33, in good health, ambitious and not 
afraid of work. Oil industry experience de- 
sirable. The man we are looking for will be 
trained at home office before moving into 
sales work on basis of salary plus commis- 
sion incentive and traveling expenses, Our 
own personnel know of this advertisement. 
Your reply will be confidential and should 
be sufficiently complete to merit contact- 
ing you for an interview. Address Box 
200-W, WORLD OIL, Houston, Texas. 











BUSINESS SERVICE 





® Financial Contacts, Underwriters, Private 
Brokers reached, No shopping. Confidential. 
Send details to Consultant—817 - 5lst Street, 
Brooklyn, N. Y 





~  , 
SOUTHWEST FLORIST 


Bank of The Southwest Bldg. 
Houston, Texas 
CA 5-6603 


Cable Address: 
SOUFLO, Houston, Texas 











SITUATIONS WANTED 





Former drilling contractor and oil producer 
that has recently sold out is interested in 
making contact with an individual, group 
or company to manage and supervise their 
oil and gas operations, domestic or foreign. 
Location immaterial. R. Makin, Box 1628, 
Petroleum Building, Hobbs, New Mexico. 














8 Geologist-Geophysicist 30, married M.A 
Geology. 1% vears domestic and 2 years foreiz1 
exploration seeks position either foreign 
do stir Presentls doing 1} graduate 
vork Box 206-W, WORLD OIL Houstor 
Texa 
FOR SALE 





#100 Miles 10%”. 307 Wall Pipe. Used, in 
excellent condition. Immediate delivery. Plain 
end Machine cleaned, coated. Central Ohio 
Pipe Co., P. O. Box 6412, Shepherd sta. 
Columbus, Ohio 3. Phone C.L.36527. 





® BARGAIN PRICES on Army surplus parts 
for Failing 314 and Star 71. Transmissions, 
Rotary hose, V belts, rope sockets, boilers, 
pump liners and bearing. Truck chains 7:50 x 
20 dual wt. 100 Ibs. $10.00 pair. Quantity dis- 


JI. Brooke Reed, Fredericktown. Ohio 





83 Cable Tool Rigs for sale or lease. Drilling 
capacities 3500, 4000 and 4500 feet, Fully 
equipped, first-class shape. Call Mr. Burris 
MU 2-2240, Midland. 
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for leakproof, 
pressure-tight 








connections 







SEALING 
COMPOUNDS 


Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 
or crumble. Makes all 
assemblies leak-proof 
and pre ssure-tight. 
Prevents rust, cor- 
rosion, joint seizure. 


‘LIQUID WRENCH 


“> The super-penetrating 
rust solvent 


LOOSENS 


rusted bolts, nuts, 
screws, ‘frozen’ parts 
Liquid Wrench works 
fast...yet is absolutely 


safe for all metals and 
A alloys. 





{L12 


At Industrial, Automotive, 
Hardware, Plumbing Jobbers 


RADIATOR SPECIALTY CO. 









Me ee 





CLEAN OUT 
j CHOKING SAND 


Excessive sand and sediment 

holds back your oil. For fast, 
5 easy clean out with fewer 
round trips and less down- 
time, use world famous Miller 
Sand Pumps. 


SAND PUMP SIZES 


0.D.—24, 3, 34%, 4%, 5, 5%, 7 in. 
Lengths—20, 25, 30 ft. 


Composite Catalog, Page 3400 


Write for descriptive price list 


Kadir” Ra = me 
ANWAR 





Miller Sand Pump Co. 
General Offices, Box 4516 
Oklahoma City 9, Okle 
EXPORT OFFICES 


30 Rockefeller Plaza 
NEW YORK CITY 20, N. Y. 

















~~ 





A Backward Student 


“Dick is ; smarter than | 
I Wai 

What makes vou sav that 

Well. on oul date, last night, | 
him I would give him lessons in lov 
and he said OK ! witl | 
last lesson 


Practical Nurse 


One who falls in love witl wealthy 


The Honeymoon’s Over 


Wife (looking out the window lt 


thats 
le ike coftl anyway 


There Is a Limit 


\ wife went to court to ask for 
divorce. She gave her age as 7/8 and 
her husband's age as 8 The judge asked 
how long she had been married 

Sixtv-two vears, was the answet 

Lhe pudge xpressed ‘ Prise WI \ 

| do vou want a divorce after being to 


PIPE 
UNIONS 


aS. SQUEAKS 
SS TED issccegunsonsenseccssnccnnooneneeienl 
From the Bull Wheel 


Wel 
Eno 


SO) Vears hi queried 


iW? was the mphatir reply, 


oh is enough! 


Brave Boy, Junior 
\ couple of young boys walked into 
One faced him boldly 
I want a tooth took out 


don t Wiailll ho yas CUUSse I'm 


, : 
the dentists ofhies 


and said, Doc, 
ind | 
na hurry 

‘ll must sav vou're a brave boy.” said 
the dentist, which tooth ts it?” 

Phe litthe bov turned to his_ silent 
friend and said Show him vour tooth, 


Alb 


Safety Statistics 
\\ hat 


driving would fill a hospital 


peopl don t know about 


A Dual Personality 


What happened to the girl vou used 
saw in half in vour magic act?” 
‘She s Vil I Denver and \l all 


Help Me, Doc 

“Nive wife. he told the 
has developed an inferiority complex 
How can IL kee ‘ 


psve hiau IST, 


er that wav 





Pressures up to 10,000 p.s.i.; working 


Rigid, Misaligning and Ball Swivels. 


«++ give 
trouble-free 
service 
* Field proved. 
* 
pressure. 
* API Standard threads: 
* Forged Steel or Malleable !ron — 
* Available anywhere. 


WOODFIELD ROCHESTER LTD. 
Frindsbury Works - Rochester - England 


(@pDECO 


WOODFIELD 


e: Str 84) | 


Yli VUU 


Woodfield manufacture Ideco Oilfield Equipment 
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Slightly Below Par 


an First golfer: “I suppose you heard that DON’T LET\THE PRICE FOOL you! 


or old Tom killed his wife?” 


se6 Second volfer “No! How? | Bette 
First golfer: “With a golf club.” j j . 
l ae oi How many eon ge Despite Their Lower Cost 
Now Hair This BROOK 
\ baldheaded barber was trying to 


yecsemer aboale ot it wi Ae Ce MOTORS 


Ilow can you have the nerve to sell 


ee ee ee Give Outstanding Service 








on vou CUS- 
mer 
r The barber shrugged, “So what. | Anybody who knows motors will recognize 
‘div 3 , ; 
. ve a friend who sells brassiers that there is no finer motor than the Brook. 
These motors have established excellent 
| Down The Homestretch - ee od } 
Witt, sseniiiesn a a service records in industry. Yet, they actu- 
We StrTo througen ( OOds, 
iid S > : ‘ ne sca? 4 
a ing. man was startled to see a nude ally cost less! a 
race past him, closelv followed by : 5 7 
el iin" it he & waek wae Space age production methods and extensive 
d. carrving a heavy pail of sand distribution in 76 countries makes possible 
What’s going on the young man this better motor at lower cost. All standard 
Sk : ) enclosures. | to 600 H.P. Start saving now 
She s just escape from the ospital. ‘ 
mane ss 1] le —look into Brook Motors at once. Write 
I an pa ite’ over his shoutde! - ‘, ° 
OK.” said the youne man. “but whs for literature and name of your dealer. 
sand?” SINCE 1904 
Oh,” puffed the sand-carrier ‘| 


ht her vesterdayv. This is mv h 


ind worlds most respected motor 
fo Be or Not To Be Miectaic]|/ BROOK MOTOR CORPORATION 





Phen th , was th = —_— who Wreniel 13 3302-04 W. Peterson Ave., Chicago 45, Ill. 
ok S assignes to cover the chase play al 
. high s ae I. He wrote: “The aud Factory Representatives, Warehouses, Dealers, Service Stations, in Major Cities 
s filled with expectant mothers 
th, ; . i “ohagese — h veel In Canada: Brook Electric Motors of Canada Ltd., 250 University Ave., Toronto, Ont. 
<l 1 S, CAaAVGCI awa NY ¢ appear- 


f their offspr ng 





Gravel and Gertie 
Iwo cement mixers ran off and 


ed Now they have a litth Src 





KINZBACH 






















sce aienameen WHIPSTOCKS 
tom 
Thanks No, Just Lunch by 
During the lunch-time rush = crowd, “ 
ibperestnancowme rel POSITIVE SETTING 
r tables with = strangers The very eee 
per spinster selected a seat next to 
n attractive voung office girl. The girl SAFE DRILL - O/ / 
shed het sandwich and coffee, then 
tled back and lit up a cigarette The 
older woman controlled herself for a 
moments and then snapped, “Id 
r commit adultery than smoke in You set your Kinzbach Whipstock at desired 
se ~ oo oul - salt the a} na e ~ 
an 7 -_ - ; has - depth and position with absolute confidence of 
0 Lave alll hou © I cn 
positive grip. Trigger assures that whipstock 
will be set so window will always be in only ) 
SECONDARY RECOVERY one joint of pipe. Concave section pivots on one 1 
direction hinge above slip section so upper lip | 
<qoLeUM ENGINe> always lies against pipe for safe passage of | 
e ®s A f , : ) 
working tools; cannot be hinged into obstructing 
STEPHENS ENGINEERING —* | 
Wie we position. 
wer vans. © Whipstock safely, where you want to, and in 
proper direction with Kinzbach Whipstocks. 
RESERVOIR ENGINEERING Available in all popular casing sizes. 
Water Flooding Gas Repressuring | 
EVALUATION CORE ANALYSIS : 
suvers ECONOMICS KINZBACH TOOL CO., INC. | 
BIEL SUPERVISION P. O. Box 277 . HOUSTON, TEXAS ) 
Phone 723-2167 EXPORT: 74 TRINITY PLACE, NEW YORK, N.Y. | 
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NE 


Engine-Pump Waterflood 
A « 


waterflood 


omplete 
pac RAV t 


engine and pump 


with capacity up to 
23.600 barrels per 
24-hour day is now 
bein marketed 
Engine is a fo 

cycle six-cylinde) 
Superior G-ol0 
that operates ! 


natural gas or pr 
within 
BH P 


range, An improve 


pane 
190-400 
combustion cham- 
ber with greater pis- 

ton thrust provides high compression 
fuel economy Whit 
Division of The White 


with marked 


Diesel Engine 





equipment and 
services 





Motor Company. Supplements data 
on Pages 2901-2920. 1958-1959 Com- 


Catalog 


posite 


For more data, circle El on postcard 





New Grove Valv-Pak 
The Valv-Pak 1s a 


well head valve assembly which is less 


new breed ot 


half the size of conventional 
Available in 


of master valves, wine valves, 


than 
combination 


any 


types. 
Lees and 


individual 


bores tailored to me 
needs. Bore sizes range trom 1 
inches through 4. Working pressures 


from 2,000 to 10,000 pounds psi. 
Flange connections and bore seals can 
be supplied to meet any specification. 
Grove Valve and Regulator Co, Sup- 
Pages 2125-2152. 


Catalog. 


ple ments data on 


1958-1959 ( ompe site 


For more data, circle E2 on postcard 


194 




















Hydraulic Pump Cavity 


~ 





A closed 


oil, parallel-tree hy- 


powel! 


draulic pump 


with stab-in- 


cavity 
cross-over assembly 

™ » 
has been developed. SLL 
Run in on the 2'™%- ¢ » 
° ‘ h A 
inch tubing, the a « > 


cavity permits 1%4- 
inch parallel tubing 
strings {or powel oil 
return and produc- 


tion return to be 








run individually 








stabbed-in to 
off. 


Ing ot 30 to 50 per- 


and 
seal ‘Time sav- 
cent is ac hieved 
over a simultaneous 
run-in of the con- 
ventional three 
strinyes. (Sargent 
Engineering Corp. 
Supplements data 
on Page 4423, 1958- 


1959 Composite 





Catalog 





For more data, 


circle E3 on postcard 
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New Offshore Derrick 
derrick 


a floating vessel is com- 


designed for 


A new 
drilling from 
posed of 16-welded sections with pin 


type 


connections, rather than having indi- 
vidual members bolted together, De- 
connections 
making it 


sign reduces number of 

in structure to minimum, 
withstand rolling action of a floating 
Vertical track 
vice keeps traveling block from swing- 
Lee C. Moore and Zapata Off- 


Shore Company. 


vessel. and roller de- 


ine, 


For more data, circle E4 on postcard 
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